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3*« ^t 1 * ^ : * 25 



(54) €*>^€ ^-8- X^lEl «. i^l^liS. 



(57) A«f 

*>7l^(i>s a^i^fe i&^fl* #:a ( *<fl)S|<H ^H&eHH -g-*fl£# ^ Slfe "Ms. ©1*<HX| 

s/sfe ai**^, ^i, *n *r «fe 

3**Ki(actinic raysHM- I^I-a!^ abA^l a}^ ^ 3^*(A); 



0=0 




(I) 



1+ ^JE.^*|7l« aAlSfen-D, R 3 -R 4 ^S] ^0]£ Sfuffe fcls.af.Al7l* U^^CK) 

2. 
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^T 1 * 3. 

E 5.4.0) -7-°m-&, l,4-cil«W»>olAM*S[2.2.2]^«, 4-^114*1^1 3 aW^^*^, 4,4-q«l}«oH 



^Jt^ 4. 

3^Hd^l4 3fc*M ^ safe *H*#(A); S 

*>7l-i](pl), (pll), (pill), (pIV), (pV) SEfe (pVDS. X^fe ^s^i t 1 ** ^-frsRr 7] & *}4 M. 

C*~~R 13 (pll) 



R 



14 



^15 



f 

o (pill) 
-CH— R 16 

-C K 20 
I 

R, 1 



|" I II 

-C CH— C—R zq ( P V> 



R 



25 



O R u 

11 \ ...... 

-C— O — p \ SpVI) 



R u fe ^17], °fl*7l, n-HS«7l, n-^-«7], o]^«-^7] SEfe sec-^ftt^* £7-1^4; Zfe ^ 

^ xlftA} ig.sK^7|-§. ^^-i- 3Lt.1€4; r i2 ~r 16 £ z}-z| ?fl 1 3 l~4<a 3 

t£fe *7l4^ <Sfi7l HLfe ^rdt^ 1-4 1 ?! t^i7lf ^ISRrCll, R 12 ~R 14 #5l o]aV Ri5 
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« R 16 <Hi=. 447} 44^M-^ £*] 44; R 17 ~R 21 -gr 44 7lt^A£ «hM!*h 1-4^1 a|4-5J- SE 

fe 47} 4 <££7l4 4^ 1-4SI *144 44"=r^7|# &^H=3I, R 17 ~R 21 * *M- *}«:4 #^^7]m a-*-] 

R 19 « R 2 i*^ ^- *>M-fe 4;&4 1-44 3314 SEfe *7)4 &^7]4 1-4*1 *144 #SHri7l* 

€4; R 22 ~R 2S fe 44 7fl1^S 4dL4 l~49l 3314 afe *7]#sl 411714 4^ l~4<a 7-14*1 44^7l# a 
Al4fe31, R 22 ~R 2S #sl 44 ^44 Tjft-i) 44^fc7l* SAit^; 

ft 

-4-CH 2 — C )~ 

c=o 

I 



o 




(I) 



R 3 

o^H, R^^^^l^K fS?|«?}, 4^4 1~4^1 3314 434 447Mji, R 2 ~R 4 fe 44 ^M 2 !^ 44i€4 

4 ^^-s-Ai7i§ &3434 R 2 ~R 4 ^^ 44 §1^^711- FlW.) 
*W 5. 

*H44°1 &°H, 47] 43(B')7} 433(11)51 3E33fe 7ii- 4^ 44431* 3 444fe 354 43-^ 4fe 443 <a 
V.44 3E33J& iEiill^il a^lr. 




(ID 



(334, Ra~Re4 43 4^444 4^4 I~4<?1 4^34 HXI4JL, m ^ n 4 44 ?af^AS. 0~3<3 £34 
feEfl, m+n* 2~63 ?g^o]4.) 



^T 1 * 6. 

44-54014 44413 3=43 44 4^ ^ oi fe 4%w(A); 

433(14?-^ S33fe 44434, 433(H')s a43te 3» 4fe 44434 444fe ^3(B"); 
5. 3433 ^-8- 4^1 o_s. sVfe 443 # J^44 i^l^ia 5L§.313^h i£414. 
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I 1 

•4-CH 2 — C } 



c— o 
! 




14 *1S.^l7l* 5.Al*>fe^l, R 2 ~R 4 ^^ a^J-ft «| £SAl7]f ^-4^4; 




(II 1 ) 



*\7]*], Ra'fe "t^^^H" l~i9l SAl^cfl, m -3=. 0 t>m 2<>]J1, Ra'fe 1-4-y. ««7l# 

cH Rb'-Re'fe ^ ?Jl^iS ^€^>4 *)**|* 7}*l =r£ SS^r S^t}; m'-& 0~2<ti *j^M- n' 

-ir 1-3 1 ?! ^<rt m'+n'£ 1-5^ ^4-0] 4.) 



7. 



9* 

4-CH 2 — C-4" (IH-a> 
COOH 



<-5b R 6b R 9b R llb 



R )b 

R 7b R 8b R 10b R 12b 

R lb 

4~CH,— UII-O 

I 

Zj E. 13b A R 14b 
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— (-CH, — C )- (Ill-d) 

2 I 

COO— Rxs h S0 2 ' — O — Rj a, 

«|7!*1, R lb fe ^(IW*!^ R x 4 S-\v\%. R 5b ~R 12b fe 44 7fl£3]<L3. Sl^sflS 7>^ 5£fe 

tttl7l* I^IW: R 0 fe ^4!l*H- <fij£ safe <a-«7], 7M ^-E. $)M 

7>^ safe «}l7l, £fe ^l^r^|# 7>^[ ^5. SUfe c>^-^7]# S-^lfttf; m a ^r 1-10^ ^l-ftcf; x^fr ^rti^ 

I", *1«-*|* 7}* <^S. Sftfe ««a«7l, *|«*« 7FS Safe 3L2l^ tt«47l, 7>3J ^S. Slfe 4«^7l ffi 

S^<L3. ol-f-o^ 3-.oSJfBl <g^5)fe, ^ ^-g-AS. £-Sfl* ^ §}fe 271-3] 71* &*]«r}; ttSfolM-, «fl£f|S 
71, ofl^Bilsj), o>wl = 7l, % S-£.5.->M 27>Sl 7)* ^4; R 1Sb & ^ 

S««W, tttt«7l, »>a*7l * ^S-^l 2:^3. °l*<H*lt $o.^E-| #n£\±r 27>Sl 7 |1- R 15b ^ 
^71, 0>^^7l $ oj»^ afOS o^-O^t ^<LsMfE| 27>S] 7)1- 5^1^; R 14b fe *l*^m 7>^ ^£ & 

fe tt«7l. 7>^ ^S. <afe <&«7l, 7^ flfe o}^7l, 3£fe *l£Mi|» 7}i ^JE 5£fe 

S^|f4; R 16b fe ^H^, *)«-*0* 7>^ t=JE glfe 0 Jr*7l, 7>^ ^£ safe ^«1^ It^l, *\&%* 

7>iJ ^5. ^fe IMl^l, 5£|*^|* 7>^ <^JE Safe «>«7l, 7>3 Slfe o}f?^ii I^l§4; Afe *>7l 

C — NH — S0 2 S0 2 — NH-— C 

I! I 
0 o 

NH — C — NH — S0 2 S0 2 — NH— C— NH 

|( II 

0 o 

— 0"~~ C — NH — S0 2 '~~ S0 2 — NH— C— 0— 

O ' 0 

S0 2 — NH — S0 2 



8. 

^^oM SA}a] + safe 3*U*CA); 

«V7l^(i)s. 3LA}sH±= ^^41* £5L, ^ *t$\s\°l <&Qz)<%*] -g-s)}5L-I- ^7>a1^J ^ ^(B); ^ 

3l-7i*i (ci) a=fe (cms SAis]^ si-fl-#(c) 

S. ol^olxlfe- ^4 ^%CLS, €4^1 -*i it^-g- 3.^1 El M. IS ell 2i^#. 
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~(-CK 2 





(I) 



(<^7H, Rj.fr «S^1€^, >&^<r l~4^1 3jil]Aj- Sfe $. 7 ]# ° s v «7l# X^1S>31, R 2 ~R 4 fe ^4 7113 AS. 

4^4x€^H- *l£.JM7l« j£AlsKr31, R 2 ~R 4 f^ «H- *]^^7l# SXIigh}; 



•£j(ClH^, X c fe -O-, -S-, ~N(R 53 )~ afe SA1§}J1, R 51 , R g2 ^ R 53 ^ 44 7l|^A£ ^«7l 

nl7> ^b7l Sfc J2.e}# X^s^a; 

i1(CII)<HlAi R go fr J£fe -&«7l# a^l^Jl, R gl fr -0~R 61 ^ *HM^7]« 7]» 

ml, nl ^ plfr 7lf?j^ 1~4<?1 3E^1*>J1, ql-gr 0~10<U 'g^rS 

^T 1 * 9. 

S}7l^(DS i&J^fl* £JL, ^-g-jOjg. <&§5HH -g-Sj)£# *7>X|fl ^ ^ ^(B); % 

^.sj 4-g.o.a *tm$°] n^-a* ^ ^#(e); 
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-4"CH 2 "~ C )" 

c=o 



I 

o 




(I) 



i+ ^-a-X^lS XAlSRr^, R 2 ~R 4 ^sl e>q- «lE4^]f *-WdW.) 

10. 



11. 



12. 

*111H SKM, *sMhfr 3Hg--I-ol l,5-cj6>7>i3|.olA]-o-|s.s [4.3.0] -5-1*^1, 1 .8-^ 4*>«M -*•]-<>] 

[5.4.0]-7-S4eI1C 1,4-^4^>w1-°1^> c >1#S.[2.2.2]^-#, 4~^ 1f4 p l ^ 3 3, ^^ll^l^H^, 4,4-^^^^wl 
*|*Ht, °H4*. ^^4^1, ^^H^, 3*>#i!L€ g sq^zj^a SMHFb fl^H. of'SlAS. 

^t 1 ^- 13. 

s>71a] [ia]q- [IIa].S.S S.Ali|^, STO-gom- « o >AKicq at^A] ai^ ^ ^-fe s?-tg-#(A); ^ 

«1-7l<Na)s sa]^^ tH*«fl* Sha. q&SLS. *«fl^<H £<8-ei «-*«?<HH -g-«ff£«- *r Site ^l(B); 
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-(-CHj— C \ 

c=o 



I 

0 




(I) 



H7]Ai, ftS^l^K l~4^1 a) 511^- 5£fe £7)# <&Q7]°\3L, R 2 ~R 4 fe 44 7^^^ 

4 *]H-S-Al7l# SAlS>^1^, R 2 ~R 4 ^^1 S}4 *l*Sr ^^^-Al7l» 



<wi, R la ~R Sa fe 44 ^j&xh 7>^ safe <y^7i, *i*7i* 7>« safe ^itsta?!, 

7>^i safe ^^171, 7i-^ t£ safe ^^m^^i, sie^i* safe *>-a7i. *i^*g«- 71-^ 4- 

£ SUfe °>€^l7l, qsS7l, ^5.31^4, *lH.#Al7l SEfe ?>s^-^7l# SLAl^; a 2 , b 2 1 l 2 fe 44 1~5^1 3^* 
&*R>4; m 2 ^ n 2 fe 44 0-5-a ^*r# SE^Sl-fecfl, R la ^ ^x- ^ o]^o] 57fl o^vol ^ 

tt 4^ safe ^ww, ^i^m a.-fr* safe ^>°i#s. < a^7i, n-fi-n- ^je safe ww, jmmi 

Sife f^l?l-sii^7], *|«J«|* safe °BM, SEfe J)*** ja..frtt ^£ safe *Hl-**l7l* 4-4^ 

JI, 1 2 + m 2 + n 2 =l« R 3a fe fi.^ ^SL safe tf«7l, SL-frtt ^ Safe 4°) 7) , 

a-H-m safe ^44, a-a-* ^ safe ^44^^71, 344* a.** ^£ safe °hm ^fe 
sum* a-B-^- ^ safe 4€ 3-4711- iAit4; x a fe r b -so 3 * x*i^t4; R a fe *m%m a.-a-« ^ safe 4HN* 

sH^7]4 jL-sj-it ^ safe ^^71 ■& &4^4-.) 

14. 

*«ha©iq- ^va^i 4^ ^ safe s^*CA); 

sl-7H(DS- &43fe 4^, 431 4-8- ASL ^-aflsH <£zHiH4 -§-«fli# f7Mfl ^ Slfe ^r4(B); « 

4*1) 71&S.S. «flX| 6O~90W&£| 0 0 l A5. ^-Efiol E( a)> ^ ~g-rcfl# 7l^«:S tfl-H 10-40*^%^ <g=o_ 
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-4-CH ? — C )- 

c=o 

1 



o 




£1} 



(<^W, ^dt€^>, «^-«€^, €^ l~4t[ 3*** afe <&2J7H jz, R 2 ~R 4 fe 4^ ^l^AS ^€*> 

14 S)JE.-=-A]7l# 1A]^C|, R 2 -R 4 ^ Sj-q- ol^-S- S]=^-Al7ls. 

15. 

=41 HUM Sl^^, ^7] -g-*fl(si)£- til^o) 1801: 0)^0)3., -8-«fi£. sj-bM^t-} i2<>]-tf<a 3l*fl %-*m 71^0.5. 

sfH 1~20^%2} °oX£LS. 3 3J-8- ^^.S. S>fe- 5.^1 ^1 at-U*. 



3J^* 16. 



^T 1 * 17. 



18. 



19. 

*l|18% Vo fl $X<>\*}, ^7] ^7]^ 3H3"§-°1 l,5-q^>vil-6] a>o]^s [4.3.0]-5-ic^, I^-^^hH ^HSSL 

[5.4.0 ]-7-<y*fl<i, l,4-q4AMolA>ol^a[2.2.2]^Ta t 4-^^€4 13 l^ E lel^, A^HlSStflHiiteL, 4,4-^ "im^l 
^-S-, s)e|-#, *lwl4#, 3]e|4^, ^s}^ 1 ?!, 3*> ^ tlclH. sq^e}^ t^-|i^.^ 4 D J-^s °1 
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s^^M 'S-*}^ -it* sj-H-S-CA); 

~(-CH 2 — C )~ 



c=o 

I 




(I) 



(^H, R x fe ^«x>, «S.^^7>, i&dt^ 1-4*1 a? 4-* Sfe *7)^-sl t^7l-S SAjsl-a, R 2 ~R 4 fe 43" 7fl S 3 
^^7>l+ *1H.^-Al7}# JE.A1*>^1'&, R 2 ~R 4 ^S) ajO^JE S}l)-7]- -81 = ^171* 

21. 

*2<HHI ^-7] -g-cKS2)^ i80TCol^olji -g-sfls if^Bj?} 12°]#<a »]3-g-«fl(c)S ^^1 ■g-^-f- 7|^A 

SL A*S 1~20#1H&3 3 ^# 4^^- ^Ej *L 3fc^#. 

22. 
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^^8- 24. 



^T 2 -*^ 25. 

^}24%«fl Si^l, #71 44 *37H I,5-^<4*]-4°14 0 l€-SL [4,3,03-5-^, 1,8-3 444*14°] #S 

[5.4.0] -7-4^14 1,4-3 444°14<>miS-t2.2.2]44, 4-3 1^3 3 4 ^}<*««*SaTO, 4,4-3 IJ ll 1 133 

4^ 4, ^i-, 34#, 334*. 3334, 3334, 341:3.3. ^ *L3^ 3^3^ #3-g- iL43-te 43^ °} c J«-£ 
3^3^ 4«!3te 1* °143 44"§"3 34 4fe 443^1 X33*L XS-flMiH. 

' "' W$*] 7|* « 43=3 * 471 ft 

£ fH^Sr a^LSI ^ i>HH£^i| *ll4 *3 ^3 4-3 ^-3.33 ^ 47}^ *^o| AV-g-sqt je^eI h. 

ss^I^I^e 44 ^o]4. iL4^«fe * la-^-a- 333 33*i 444 £43fe €3-3 # °J4 #*1 250 

m„ol*> <g^sl 44 4-8-43, cfl^l *j44 334 ^4 =r Stlfe 4434 ^44 3&33-H- 3Pi.33^H. 2^#<>fl ^ 
4 334. 

3e<4 333^.3 332.7} 33 3 43"33 7>^1 &3, ^LSI3 4£.*ll 7}43 ^433 1/2 33. 333 4-§r 
?Hr 3^33 ±3<"l 33°1 7>^333 33- 443371 333, ^£.34^334 ^4 

3- 33 443^ 33- °i 33 &A3, 333^ 43331- ^°H3 a-* 344 3fe 333 333 3(3» * 

3, XeCl, KrF, ArF)3 443 44 <$_^-7\ 4*333 £.j!5!Z4. 

33 444fe 3^334 333 3333 44f^3 efl3^1=7r 4-8-34. 

333^3. 2^^7)1 ^ASt tfl^= 37flS. n«-*tl- T &fe3, 33-8: ±-3 2-3**1, 2.5-^43 3 3-^*3 

34. 3-3 2-^*^^ 4333 *<m 333 34 =r sife 44^(34, °it " 4-4 3:33 401 

D) ^1^1 ol^* 4^1^ ^Ife * *4^^ tfS} 4^-011 o|«flA-l «-^Sjol ^^iflo^A-l ^131 

^7>Al^ ^ Jlfe 7lf safe ^Xl(J£4, <»1S* #-€^71431 f")°14. 471 2.5-^*?flte 471 2-^f: 

TiHl ^HAS ^-t«J^7)f 4fe t^^7> fl-tt** 44^:4. 471 3-^« Tflfe 4-4 4^^1, 4*e|-7f4^ ^1 « 
■#714 44#* 44^:4. 

47I 44^?il b)1^i^e^ 7VS14014 44^1451 54 4^^ A>4s]fe is^xliES ^44^1^:, ^4*1 A*W -8- 
5.^11 4ef ^45)fe 4^°fl cfl*! 1 ® SU4. tt, KrF ^aI^ ^c>l?s|4sl 248nm^ 41- 444fe ^-f^}, 

4- Al^El^^l ^4^l<i 4^1*714 ?H47m ^J4°3 ^<>l^lfe ^4*» 4*«: 4^fe ^1*1^ ^4 

#<>1 JP-A-2-141636(^7lAi, " jp-A "4fe " 414^^ 4£r 4^4 4«1*^ "* 51^144.), JP-A-2-19847, JP- 
A-4-219757, JP-A-5-281745 4 0 1) ^14^°1 5Z4- S£4 4 a i^[4 a] 4 p -tS)1 12|-S}olE^Eiy^l 7l# 

4€-«11^7lS. A>44fe ti]^4 a^-i-ol JP-A-2-209977, JP-A-3-206458, ^ JP-A-2- 19847^1 ^145]^ X14- 

ol£l4 KrF efl^A^ 2 48nm^ 41" 444fe ^4°fl ^4«M4, ArF ^aH ^^14* 44§ 

^4°1]^, 4^^^LSfe <*\&*) *4^ <5 1 7q 4-^1 711 ?H ES 4£7> ^444. 014 d#oi ( ^4^31 4^1, 3^ §14 , § 
414 ^^.4^4 4^ 4* «-7fl7> 4^54711 ^aa, °H fll*11 7fl4°l 4-S-44. 
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ArF 444 SS^iS ofl^l «f -¥-^44 flSflAi ^44:^ ^7> $U*r 4*1 7> 

=*n^>3£|<H 5a 4. 471 4*1^ ofl^fe <4ai4ol4 ^4a<t44 ^ 4S444 4fl» 4fe 44*1! ^fe 4*4**H *) 

= ^A]7lvf. Alo>i=.7l# 4fe 44*114 *14^ 444^711- 4fe «r^* <S <>1 *1 4*1 7 r Si 4. 

ifl^-fi- fl«SH ArF 444 iMefl^liS 3M§4M 2EU4 4?1 444^ ^S. 4«H4, 47l 

7^l7> Hj-^aqs}4 4?fl trj7« 5]<4 n ^4 ^71 Bfl4^H4r *]^4*] Sg^l^S-g- «El 443014 

444 Efl^eH^-E* *HW>1*K " TMAH " 4^ 444 4 4-2-, a*, 4?1 *fl^]iS.7} «^AH 7]*o. 

3J4 44<>i "a^Ti^s. &4. 

4?1 ?1)x]iH^ 4i4^44 ^4471 ^4 *l£3.-»4. §^ -ft 7} 4 "I*- 44^ MH) 

S.S 444 «4# <g.g- ^ a^m, °14*1 efl^l^M «4<>1 s?i447i4 44Sflx|fe 3? 4 £-g- ^7} 

€4. 44 ^x]^H« 7] 7l £|4 44i-4 44 *H4sM AjI 5^4 444 44*1 444 

4; 4*?H1 "Jlsfl 4^3 4^ £4^4fe ^<g^o.5L«| £.4*144^: 7] *jl°}:5H o|rf. 

JP-A-10-10739°11fe 4=**H ^^-iiS-'dl 3.e|(norbornenering)4 4£r 44*1 42* 4fe 44*0, 4^44 -t-t# ^ 
7>a4^7l# ?Hr 44Nl-t ^■g-^S.^ 444 44*ll» 444fe <*IN4-44-4 (energy-sensitivity) efl4^H -g-^ 
^7lls)°l 4. JP-A-10-111569o11fe 44*1 #34 4fe 4*1# 444fe 444*i^ 4*1 3t-3# ^ 444 

4^ 4-4*s*ii7> #7^<H sat 4. jp-A-n-io9632^fe ^*i?m 444 *i«4 4^71 « 4-4*n^7i» 444^ 4 

444Aj 4*1 2:^*4 444 Si 4. 

, amA£, $4^4 <s4sh safe -y-^i 4*ii4-a- 4h*4°14 «ii43iir4 4-£ 4-^444 44* 4fe 44*11 be 

4H174] ^^sfl^ ^Ifti] ^r^dt *r&m S^*}^ *7l^ «^ ^jsH, ^fl^ ftfl-^i ^4 

-M-g-SH 32 ^*rfe 5£^t 5U4. 

Sfb, JP-A-9-73173, JP-A-9-90637, ^ JP-A-10-161313^1 x)#^7ll- ^sHr =^Sl ^ 7f-§-^7]7> 
S^-eI o]Tg-^ 01.5^ 71-g-^o] sqTUSlfc ^«><^ a.JL5lfe tt*2l-7r-8"$7l* tr^^ (acid- 

sensitive) fl-^** Af-g-* SSl^l^S ^S7> *71^<H 

JP-A-ll-109632o)lfe ^^A>^^ ^S-^^] 7-1 ^7]f «-fr*>fe ^J7] ^ W«|^7|f «-^-S>fe a>^-c>1 

*r^, JP-A~S-248561^1fe ^-a ^ %S it^S.^ ^1 ^^^1 t^MS ^ ^ 

t-f7MS ^--shg-^ (photo-reactive) 3^*°! <U4. SPIE. . vol. 3049, pp. 76~82»Hfe 

ff^^S S.:&5qfe- Tlft-i) ^-^1 « -4t-*7>^l* «-fr*>fe 193-nm el^nsflsq-g- jq.«j-^7fl efl^^^ ^ 7 fls]<>| a 
4- 

€7}^^i ii*-8- 3L£?M^Hoil ^1-%-^^ <i-*«l)^7l* «-fr*rte ^lfe <ti u J:3^5. S^Tj-iflol] ift^ 

«r7i fl*n*i, ^4 4°^* 7i**6] aj^*! o.s ^351 sa^m, °i&i« 7i**-& ^anac^. 

^)°H^ ***«B-»1 711 -a °1 ^1^44 

Zf, ^-S- ^14 ArF Sflol^(193nm)4 Q£r 44^"^ €7>4^* **4^ 4^Rr ^)s|4 

7l*^-^^«| ^4>^si %^*(|a^ d\*\ 7 } £14. ^*1 ^44^, 4^- ^^^1 ^rE 5Ut14 ^(44 47p 

o] ^s. Si4. 3-3-4 4-a^^Hl ^l#4fe £4 7fl*i^ €^-7> s44. 4 4*H1 444 A 

4^1 44s] ^4°1 sa°.H.s 444 J£44fe ^7i^7l- *a*>4. °1^4 -U**^ 447} 4?!4*W ^1* 
«rfe 4. a.4 4^4711^, 4^Hlfe 4^1 6 1 41=1 <H 5Ufe 44, 444 «WH ^4°1 ^€ % sl 

^4 4^11- : >1 Si 4. 444, 3i 444 4tl** 4sfi^l7l^ ^44. 4^14 444 44^1 4 

4^ ^141- 4 4a, 471 efl^H^r 4^1 ^1&14 «fl«4fe 4^14^1 ^**V 3t l *4 

j? st4. 4*1, 7i)«47l* 444 47)4 eflT-l^m 4^1 jif slM ^ «=a 4€ 4' 5 )^ W$*H 5a«H4 4^4t11 
€44^ Sla, 7ll4£f ^^]7l-445U4. 
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#71 ft tfls., sies] ^i^o. cf^tt tffl€S-ir fl-fr*Kn. sflji, «is. <?JsB el)^iS7> «a« 

o]4. cie)^ #^1- ji^^ e^m^l *-8-s.7> $14. sa*W, ^Ufi °|S 

ej-^l-fe- ji^l^si o.s -§-silA]7]fe ^o] ^ja.^. sm^, 4^ t^j^ ^<a*}jL ■a«fl ^Tfl *Wo] 

5£*r #71 ^ 31*]^.E7llte oi^€ ^^1 Ira^ ^-8-5=4 oi-^ foM, o]og tj^ 7M 6 1 jUt^ jo. &4. 

ci^ nl^l^ h>5.^^^I tfl* ^eal ^Aofl 44, <5|a)# S1J£<0» -S^Wfe sfl^o] 0.13~0.35nm3l n}^^ <g<* 

°H4*1 E.^*fl5U4. <^7H S#^£r ^€^1 3fl#^o} H}ol 7 >#^}ej 2x5L4 3 

=fl o^isjfe nil **7> 4-§-€ " "afe -jMfc, <$*|^s 4^1 ^€^1 W S ^-f 7f44 

Hi7>, en^i^H^i o.s. <dm*) 4$ihhmi =r^?i tfAs *^.s>fe ^t^tm, 

-§r 4JHH «?h>S. JLSSt* 7>#434 l-3°as>7!l a -51 4. 

#44 ma, #~*«|)^7l# s^Hr ^lfe- <a#^js.s ^-S-^M^ 3-3*8 4sH^7i# *4°H ^3-3:4. <>m 
44<4 4<a# H43<y =r*14 4^43* «1^€4. « *V8-3fc ^t^lafe, $t^%o) s$ 
^ Til 4-£-=):a > U4sl 2147} <S<>i44. 441$, ^efl-^-4 4-g-4 <t^<$ 44#-& ^ o)$. 7 } **]si)<H **I4 
£, 4^4 **3444 #4<>1 7Ll^oj| 44 g~§.# f-^o] l^feailt 4tH4*l #-g-#& 44^3, 14^^ 

S ^#^#*1 €4. 4^%4 A I431 ^4°fl 4^ jl, n*SM1 ol« JHfr«| sI^a-i 

£ 711^ <^^17> 544. 

oie^ -g-nil^ s^^, -^£1 xWWi, efl^^HSl #-8-^ *^|7> sl«H^, o]o| Tfl^ 

m^#, -g-^fi-1 *1#<?H# ^ aflxl^S^ « ^#^141^ : ?##*^ 7ltl« ^-#°H, *a1 

iS ^ ^ ^ *^^l« ^-S-7> Sl^RV, #7l -g-pfl7l- xl^# ^^-^ Sfe * 

AV-S-*m efl^l^H-g-^lel-fe ^ -fr Tl^l <t^^ $U*l 

#^l 

"JH"1 ^l-f-S^} -5>fe 7l-#^ 4^1 

^ ^^^1 *Hl 4L^}sRi, ArF 5lKl7-l^-# A>^-g^ #7ltb i«H ^"7>^ ^-eflsl /ll^d 

7l##Sl S-^im Sfl^S>fe- ^oIji, anf #4s>7flfe ^-5£, «f|#^, 351^ ^ ^ 71^-4^1 "a^ 0 ! ^-^31, « 

#AloH ^.^1, a ^Aj-^^om- iJg^ 1:^31 ^-7ill7> §151, B}<y Sl^fe «-§-S7> -"M^ ^7> 
5-1^ ^=g--8- ^SSll^l^H S# ^1^-Sl-fe- ^o]tj-. 

•g- #^^| ^12-S-^^r Jl^€ ettl J|€S1 ^-§-£7} -f^*l-51 tf* ii^* S*|tl*L S.Msllxlie 
^ 7)l^*>fe ^olxq.. 

* 7113^^^- SSH#^6l 5iU, 7}#7>e) ^£7> 7l)^^ i^lEl « iE^7]AE s#»^- ^1]* 

^ 7fl4^^ -fi-71-i-uiH -S-sHaI^^- txji 7-i#<>i-^^oi ^x)s$e\ <y=s«- #*#-fi: 

ja, Ji^-s S Jis1|#^-ft- ^ sife 3**1 tq a ss^l^l^s 2:#§* ^l^fe ^^14. 

*^^1 ^15^-21^ ^-J£, «fl#^, ^S'HR 1 tfl# ^ 71^^ ^aj-#^l ^S>aL, «#AH] ^fl, €#13 

°14 7l-#^l-El a£Sl ^^ol ^ja, Hl-ol j£|sH ^^S}fe- &-&5L7} - a r^H} «^-t! ^-8- =E^|E1 H XMell^l^ 
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(1) (actinic rays)«M **Mi3 4^ s*f-#(A), 

*>7l^(I)S £Al5)fe <&4#3« #-2, #3 A£ fc^^M ^eH*^ *7M<L ^ ^l(B), « 

~fcH 2 — C h 



<*)7"H, ^^l-, «3.3l^7}, i~4<a 4^ *7l<* R 2 ~R 4 fe 44 ^i€4 

<4 ^S.-Sf-44-S X^*>^]^r, R 2 ~R 4 ^3 3|o|E Sl4fe *l=^X|7l^ 44^4. 

(2) (1H SH^, tfi-tf-fr <§7l^ awl-** ^ ^}-4fe 3* 4fe €43-$ ^-g- 

(3) (2W Si<H^,^l ldi-^-n- ^44 l,5-4444 o 14°l#S[4.3.0]-5-:k;idl, 1,8-^ °>^> "> o] a> ^-s. 
[5.4.0] -7-<a^€, l,4-c|^>i3>b|A>e.]^-s[2.2.2]4«:, 4-4^ll4' :, 1^44 , a, «?4 D 1l 1 i'ffl3]S4- , 3. 4,4-4^014 
4#€, 4#, 44#, 444», 4^44, 444^, 34 -§-^4 4 t!4H. 4434 §4^1: -SL-fr4fe ^4^ o|- a jA£ 4 
f-44 Sis^e] 444fe 34s i#4 aj-^#«i 4# ^as. 4fe 4444 jt^-g- 5.x] €\n asao^is 3:4*. 

4"7l -g- 4*33 424-3* £■ HM4 ^12^^^ 4* §1-71 ^-4 £lsL 44* *r &4. 

(4) 4443 24-4 lHS4fe 44#(a); ^ 

44*KpD, (pll), (pill), (pIV), (pV) Sife (pVDS H44fe *144 4=£» 444fe 71 * 445. 444 olgfl 

ji^fe <£#4-4"8-44* 4fe €4443 4-7140)3. SAisjfe 4444* 444s, 44 *43°1 
s °l^-°1*lfe ^-g- ^-^ ^.s. s>fe €4^1-9 ^-8* S^I^h. S-seil^lis 



o 
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|l2 

-C~R 13 (pi I) 

i 

O (pill) 
-CH— R„ 




R 18 



^20 



R 2S 



0 



(pIV) 



r 

C — CH— C— R„ (pV) 



-C— 0— p ', (pVI) 



€*H- *>*el H<«*tem €*}i3-§- SAl^tJ-; R 12 ~R 16 * ^ ?J)1^ AS 1~4«3 

QQ^m a*l R 12 ~R 14 *s-4\ 7 4°]$- <Hi=. ^H- afe R 15 * R 16 ^3 ^ «W-7> *t$H ^ 

SHh^l-g Ri7 ~R 2i ^. yflif^ o. S ^-^7>, 1~4^1 34"$ S^r *7l# 1-4 <?] 

tt**<fc7l* SA]^t|, R 17 ~R 21 *al 3<H£ *H-7> X|48"*| ^aH^l* R ig * R 21 ^e) <Hi= «H+ 

7f 1-4-51 a^tf £&fe *7l-* 1-4^1 &Q^7]W 3L*m^; R 22 ~R 25 AA 7H1^A 

3. 1-4^1 *7l^ <a-«7H- 1~4<?J 71 e}^^ 7 ]s. ^Al^fecil, R 22 ~R 2S ^Sj 

(5) (4W JftoW. #7] 4^1(B')7|- §1-71 41 (ii)s 3E^]slfe 7|# el ^«>fe 33 # €^1^ 
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(II) 



^W, Ra-Re^r AA *t^«*W- €^*r 1-4*1 <B:«7l» SaI^ji, m ^ n£- AA 0-3S1 =a*HI SA]^ 

cf], m+n-gr 2~6^ ^^^14. 



(6) s^H^m IM-S^I a&W ^ sife Wf-(A); 1 



{ir 



^1(B"): 




^7]^, Ra'fe- ^^-€^>M- Uri^r l~4tl It^-l- S^SHs-^, m"°] 0°li4 2<>l5I, Ra'7> 1~4<?1 H'^M- S.a}^ 

4; Rb'-Re'fe 7lf^ O.S. ^€7>>q- S| ^11- 7]-^ ^51 Slfe ««7l* S.Alftcf; m '-8r 0~2<?1 3£Al«-4; n ' 

1-3^1 =8*r# m'+n'-gr 1-5^1 ^^M. 

(7) (6H SH^t ^-7) ^*](B")7} S]-7H(III- a )~(III-d)3. SAlsjfe aMI-'&fl* *M£L 1* 3 ^^'A£ 

4™-CK 2 — c <lll-a> 

COOH 



-(— CH 2 ~ C )- R 



5b ^6b ^llb 



I i r I I i (in-b) 
x ,-— o — c c — o— f— c — c — o-i — R 0 



R 7b **8b ^10b ^12b 



-(-CHj — C )- 

R I3b A R 14b 



(III-c) 
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Rib 

-4-CH, — C l~ (III-d) 

2 I 

COO" R-isb S0 2 ' — O — R 16b 

R lb fe *taWH4| R^- ^°J4 3*1* 4fe4; R 5b ~R I2b fe 44 4^444 *14*fl» 7><i 45i si^ 

tt«7l» SAl^cf;R 0 fe 4^444 *14*ll» 7}4 4^ 5Ufe tt«7l, *|«*|« 4£ sife jiel*g 4^4 *|«*« 
7>« 4^ JEfe 7M 45L 44«7l» HX|«-4; 1-103 Ht^; X^Sr 

4, *1 4*111: 7\% 4JE 5S£r 4«€4 *14*fi* 7^ 5dfe 44 €4 *14*fl« 7>« 451 41 341 Si 

t t\SL<%ty2.7), 7}S.!L^7], <H^mj7], o>nl£7l, -«««»}*»l2£7l. 4«fl^7|, 4^1471 $ o]^<q 24 °143 

4^j=14 43 446-S.***!* 4 fflfc 27H 71* a^lt* Z x ^r 4<S:S4°14 ) oil Ell e 
71, cHE7l, 4 ; fl i &7] ^ <>l»5l 2^.2.3. 6]^^ ifo^Ej 27>3 7]* XA] 44; R 13b fe 4 

°JS^m, 4S€7], 4lJ«7) g o]#^ 2:40.3. «1*<>1*|fe ^4^si^ 27}sn 7}« R 15b fe 4tt 

€71, o>l€7l <03J*j*| a^.s.s. ol Jr°Wfc 4^3fe 27>3 7)1- sa144; R 14b ^ *14^« ^ £ 

Slfe 444 jq«*|« 7>^ 4J£ °Jfe jXe)^J tS7l, jqft^t 4£ 5ife 414 *£fe 7>=S 4£ 4 

S^7l# S.a1^4; R l6b fe 4d^fi4, 7>^ t£ 4^4 *14*ll» 7>^ 45L Sife sel^ ^71, *14*I}S 

7>« 4^ sife 4*11471, *]4^)4 7>^ 4£ Slfe 4m4 5£fe *14*)11- 7>1 4£ *HKt7l* I^IW; « Afe 
S>7] 4471 ^Si\o]2=. 44# 5 a) 44= 

C — NH — SO, SO, NH — C 

|j J 

o o 



NH— C— NH— S0 2 SO— NH— C™ NH 

0 0 
0— C— NH— S0 2 — S0 2 — NH— C— 0— 

li ji 

o o 

S0 2 — NH — S0 2 

4714 444 4<U4 444^3-*} ^43<?2 <&^-% 4 ^^>fe o]sH X| JM7l» ^4fe # 

^^14^-^^J «7>^|«^^-o.a^ ^- ^|3^6] ^ &4fe t^l s)Si4. ^-*^fe 6 1^H: «3 

a.4 Aj-^^Tilfe, -g- ^ ^3^eM 471 tM§* Sfe4. 
(8) 44^3 °1 4 444^1 4-g- ^ Sife 44#CA), 

471 4(DS. SAlslfe 444^1* 4Ji, 4^ 44^s. ^-sfl^^ 44^014^ ^7H« 4 Sife 4^1 (B), ^ 

47H(CI) afe (CH)s. see4 s)fe 44#(C)s. 6]^<H^lfe ^4 4fe 44^# ^44 SS^^iE 
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+CH 2 — C } 




^€7-}, 1~4<?1 Zj^- 3^tt *7RV ^71* ^Al^l-Jl, R 2 ~R 4 fe 2^ ^ 

*lH^Al7|f a^l^M°J-, R 2 ~R 4 ^^ *H5L <Hii *H"fe- §1 = J^?!*- sai^. 



*KCI)<HH, X c fe ~0-~, -S-, ™N(R 53 )- 31^ <a«3HJ-* SA1S)-JI, R 51 , R g2 ^ R 53 ^ 2J-Z}- 7fl1*|i^ ^€7>i4 tf«7l 
* SAl^l-Jl, R c 'fe ~COOR c '^ ^fir«fl-^7)# ^-^S}^ 7l# &Aj3]-:2, R c fe 7>S» f-frSHr ^W^dtzl* 

nl7> #7] Jie^ SA)S]-31; ^(CII)ol]^ R 6Q ^ <f~&4*h SEfe R 61 -£ ~0-R 61 £l ^Hll 

£1 -iV-a-^-^71-1- ^^Vfe 71-i- S^lSl-jl, ml, nl ^ pl-£ z]-4 7lM^il5L 1~4<?J ^=rt Sa]s>3I, ql^rO-lO"?) ^ 

(9) SAM #aJ^. ^ ojij shtl-(A). 

qa)sL sAisife sa, -a^ zt&sLs. ^m^^ *7>a^ ^ $^ <=m(b), ^ 

(10) (9H1 sa°H. *l«*<$*l ^ /S c fe -fl-^-^-f}- c| ^sfe 53* ^^.a ^7fa)Ai - 

(11) (9)ofl fl^-fl-fr «7l^ S^*4 Dl ^-fr°fe 3i* ^^AS 3J*H?)-S Ic** 3L7-1B] H. iSell^^H 




'5 2 



R S0>ml 




(CIl) 
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(12) (llW| 5a«H^.-*7l ^7}^ l,5~-c\*W»}<>V}<>]WsL [4.3.0] -5-iddI, 1,8-^4^»1" 0 1^H# 
S[5.4.0]-7-^^-a, l,4-t3«>*}»M4 0 l»3.[2.2.2]-3-#, 4-cH^oH^^ia, ^a>d]]^^€)1 HzKl, 4,4-^=11^^1 

bi, o]v]t&, slB]4?l, ^e) 13 !^, 3*1- #5L?i ^ Hcis. BjsflE 1 ^ ii-fr^fe tic-] «= 4°J°-S 

o]^^ ^sfe^l ^^sq^ aHs. 1*3 sro#°i ^ o.s *}fe €4*1 -a ^3-8- a4^« jee^as 2^ 

« A>-g-f-o.S*l Si^fe 3?* 1M1 =1514. fe *^fe * 

ja.4 ^Ml«>?)lfe ( * *ll4#3fe *||5<**H I** «>7l ^ ^.s vHi« <$* sac*. 

(13) «1-7l^[Ia3H- [IIa]*.S ^-a^lH- *A>-a«Sl ^a>a1 a]-^ ^ ^#(a'): U 

*Kl)s s^fe tir^ 3|-8-AS. §sfls?f1 IHgM -§-sfls.# ^7}*m ^ safe <^*KB); 



^7i^i, R la ~R Sa fe -r-±^h t£ site ^j7i, *i*7i-a 7>^ &fe *M«s.iirtM, nm]* 

7M Slfe- ^^7), 7>^ ^s. safe *^msa.^7i, ^|3Mli- 7>^ ^ &fe OHI?!, *l«*f|* 7>« *r 

£ Sflfe °VM^H7], MSS.71, «s?J€4, *lH.-s§H7l a - 7>s^7ll- lAlt4;a 2 , b 2 « l 2 fe q-q- 1-5*1 =§<M- &. 

m 2 $ n g fe ^ 0~5<a *<]^r# ^Mfe^, R la S ^^li^iit^} €^ 5?fl M. 

-fht ^s. safe tt«7i, M-frs- safe *h«a<ki71, ^*^» ji-fr^a- sife «a:^]7i, a* 

% =^2E Slfe < a#^?>SS.^7l, i-frflr ^S- Slfe «Ml7] ( J£fe *lfl:5*l|a fi--B-# =r£ Sife ^€^-*>l7l • ^ 

ufiji, i 2 + m 2 + n 2 =i^ R 3a fe a-B-i- ^£ safe *«7i, ^i^m safe ^^s-g-z^i, *i 

Ji-fr* 'rS. Safe tt^]7l, Ji-frfl- =r£ SZfe •&^l?>aJi^7l 1 ^l^H* af r « $ife 4^7] a 

fe ^1«^* Sife ^^-A)7l» XAl^cf; X a fe R a -S0 3 » S-Al^-tj-; R a ^ *]4S-*)1» 2L-fr« ^£ ^fe ^1^ 

fHH-^lM- a-frft Slfe ^^4:71 » 3.^^-4. 

S^l^ti. ^-^#^31 efl^l^S. 2.^8*51 7-^*^01 tfl*><^ 14, *^4fe ^154^°1 

^1 « f 7M» a>^-o.s.^ ^ 5l4fe ^-i: =1^4- fe t^fe *^-8: 

StJlJS. 5><^ o) 3. $>cl-. 

fl4 4Ml«}7llfe, * ^15^-^fe fe t^sl 3|6 0 ^<fl 4€- §>7l ^ <L2. <t Si 4. 

(14) ^«iq- ^l-AiSl SA>A] A>^- ^Ajj^ ^ ^-^-*(A); 

#71-^(1)^ SAlslfe *>JWm &4\ fesfliq^ *H3-sHH f?Ma ^ Sife ^l(B); ^ 
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sflail **1* sfH 60~90**%£| *2-S aNH2=(a) rg gjj -S-ufl-S- 7l$o.s s1H io~40**9&S| 

s. <>fl* 3~<*0^a) »as<i Aiflois(b)# -8-^(Si)* i^sVfe 3!* ^** aL^n 3L 



<*7H, R x fe ^~fc**, taa^4, *^<r 1~4 <?J iM* SX|*ML. R 2 ~R 4 fe ^ 7111^ AS ^ 

db.€^W ■5!E.-3j-Al7)-i- iEAl^ctl, R 2 ~R 4 ^S1 #|t=^A]7]* aA]W. 

(15) (14H 7)^4 *7l *ffl(Sl)7}- *Sf|E. ^n]ei7l- 12<>1*o1j1, 180"C?1 -g-«4ICc)* ^^1 7l^o_S. 

Ai i~20**%sj «g=As. 3 31* Wii #3-^ 3^*. 

(16) <1S)«1| *7] *^(c)7> r -JfEjj?,S}-s ^sl^b ?y ^ o] m Aj«]s]fe *HJE 1 
*<?! 3l* f^^-S. *fe 3£^]E| j=L «^*] 2*#. 

(17) (14)~(16) * **4| Sl^H, *^** 3l*«r^*l| «/3Efe fl-h-tf* ?fl*#^*l|» c| ***fe 3J* ^ A 
S *>fe ^*£]-ii 2*3-8- 3£*13 a at^#. 

(18) (14)~(17) * SWi &°H, «iM ^71^ 3-tf#* 3 **sHr 3i* **S|4l Jc** 3E^1 
E]ja iS-BflT-l^B. 3^g*. 

(19) (18)°?| 5tH-*i *7) ^tNr <g7);g aHh&ol l,5-tqo>7.>H>olA>o]#s [4.3.0] -S-Jx^, 1, 8-^****1 AM #3- 
[5.4.0]-7-«*4, l,4-^4A>4 c, l^' : »l-l-S[2.2.2]^-^r 1 4-^11*^^2]^, ^AHM^^e?-*, .4,4-t] *fl«<»M 

^e)-#, °] "1 4*, sqe]^. ^a) 0 !^, 3*>*,S.€ ^ tl^H. sl^e]^ ^* si**|"fe ^JAI °] 
SAS-^-e? ^<HS. 1*3 33* sRr €*-al*I it** a iS.s|f*l^S 3M§*. 

(20) ^Aio]uf #A}Ai<q £A^l ^ 3«(A), #7H(I)S. S^fe ft*^* #Jtt, AV<S] 

*«(» 7)tiS *H 60-90**% °]*Mq giS SV7l £A]^ ^ll^Ka), 3l*H**11# 7}*.£.S. sflA] 10-40**% 
S) ^AS #71 &Al<a ^2*'1(b)* ***fe *>fl{S2)* 3t*SH=- ^4 Jf-^AS §>fe €x>5lAi ic^-i- 3.^1^1 Ji 

<Hl<i*31 0 lH, SSl«i2)f SVPll^ of) 6)1 e o}^l^olH, #e)# 12.^11 Bll s £S.^ Av|l-=>lJ= , »fM 3- 

*fl^KS.s(|iifl6ia, ofll 3-ojj^]=5j£]:£.tfHl= H 2-^E]fe-^_^ A^^Elfe ^<>i£ ^l*"Ka); ^ 

20t:^|A^ ^£ 7 > lcps*ls]- 0 J 534 ^'AS *>fe ^2*tfl(b); 



-4-CH 2 — C \ 



o 
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I 1 

-(-CH 2 C } 



0=0 
I 




(I) 



c^H, R x fe ^€*h «3.*1*L*>. i~4^1 aj^pj- «7l^-s) &*S7l* K^mJL, R 3 ~R 4 ^ zf4 ^DI^as 

^r-^^m w]=s A |7l» S^Wi, R 2 ~R 4 #^ 3«H;e §1-1471- «t=s.A]7l# 

(21) (20)°ff 7]7fl^ ^7) ■«-ti||(S2)7> el^o) I80r a;, -g-s|l£ ^7} 12*1 *!]3-g-»A(c)-I- ^*ll -g-"im 7]^ 

°_s. «JH 1-20^^%^ el f-frsi-fe s-^^-S. 5^ X*liqj± ^ 

(22) (21)<* 7l?M #7l ^l3-§-»ll(c)7l- 7 --f-BlS.^, oflig^ ^>M.vilole itf ?mvflolss.4.El Ai^sj 3°! 

(23) (20)~(22) * Bj-q-ofl ofl flo^ t #4,-^ n&W* ^/^fe fi-fi t\ #4 *3 
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ofl alsflAi ^a|a1^ ^ ^AS HLfe ^^B * °lii *m» ^€«l-7li ah 

«|E)ol AV^-^4. 
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Phntosr. Sci. Eng. . 18, 387 (1974), T. S. Bal etaL, PoWme.r . 21, 423 (1980) ^o}^ ^, u]^ s«| 
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^1 7l*fl€ -tell^'a ^ C.S. Wen etal., Teh. Proc. Conf. Rad. Curing ASIA , p. 478, Tokyo, Oct. (1988) f-<>1| 7} 
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nl^-a^tilolss cfl&^fe %!^n^SLS. &ns\o) t^*Rr JP-A-61-166544, JP-A-2-71270^1 7} 

7lM *MHh S JP-A-3-103854, JP-A-3-103856, % JP-A-4-210960 7W& qo>=E?l|J£*|-£ ^ t\o\ 

<£*>, 41-7141 ^ ^qsfl <£# ^ 5Sfe <MN ^°d*> ^V-S-* sa^z, 

^Hfe M. E. Woodhouse et al., J. Am. Chem. Soc. 104, 5586 (1982), S. P. Pappas et al., J. Imaging Sci. . 30 
(5), 218 (1986), S. Kondo et al.. Makromol. Chem.. Ranid Commun.. 9, 625 (1988), Y. Yamada et ah, Makromol. 
Chem.. 152, 153, 163 (1972), J. V. Crivello et al., X Polymer Scj „ Polymer Ch em - E d„ 17, 3845 (1979), ^ 4*1 
3,849,137, 4U 4*1 3,914,407, JP-A-63-26653, JP-A-55- 164824, JP-A-62-69263, JP-A-63-146038, JP-A- 
63-163452, JP-A-62- 153853, JP-A-63- 146029 ^ 7)7-11%. JMNM 

£*h V. N. R. Pillai, Synthesis . (1), 1 (1980), A. Abad et al., Tetrahedron Lett.. (47) 4555 (1971), D. H. R. Barton 
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R*" — ;S 



(PAG3) 



(PAG4) 



<^7H, Ar 1 <g Ar 2 fe 3" 4 7^3 *JE. ^Sj^q- *}f?]f £*1*H}(^7M, *UM||S.fe t^?], ^3.^ 

6-1471)^ i&fcflT)-* £fc 1-87)1 Si ^-i€7># £fe SHI 7] J£fe H°H ^«T- -fl-S^C^H, #7l o}^ 7 ) 

ill* ^IftSflS. 1-871161 ^di€^-* £fe l~87flSl H:4i^7]-» tt«7], MHS71, ?>e^71 ( «i =^ 

*17] JEfc «£.;a*7*-7> *}%z\is}SL, ^7) tfltV *l&*Hlfe 1~87|£1 ^-a^© g-fe <a-#*]7l, 7fs-^7l 5E 

Z~x= ^rcfl £°l-£r€- aA]^, ZL%a\ ^S^r, BF 4 AsF 6 PF g SbF 6 SiF 6 2 ", C10 4 " * CF 3 S0 3 ShS: slJfJ?. 

slslq® -a^v jse}-#^l£.i?m -ts-a ^ta-i-aatfloiE 1* ^« 

^seHlfe % *«*]:7l-** «£7} sSWtt. #7l -S-ol-frol c^Hm *MJ3te »W 

4. 

R 203 ( R 204 sq. R 206^ ^ ^ ^ 7 fl, Ar 1 % Ar 2 * |f^4 **H 1«S ^£ $14- 
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•i}(PAG3) ^ (PAG4)3. $7) SLv^} & 31, *<H. J. W. Knapczyl et aL, , 

Soc . 91, 145 (1969), A. L, Maycok et aL, J. Org. Chem, . 35, 2532 (1970), E. Goethas et aL, Bull. Soc. Chem. 
Bela. . 73, 546 (1964), H. M. Leicester, J. Am. Chem. Soc . 51, 3587 (1929), J. V. Crivello et aL, J. Pnlvm. Chem. 
Ed.. 18, 2677 (1980), v]^ 2,807,648 « 4,247,473, JP-A-53-101331 7)%$. f^±3. ^* <r£ 514- 

(3) ^(PAG5)-2-S H-M^te cj-g^xj. $.5.^ g (PAG6)S. jEAl^fe o] «]ic<g3£*flo] S frS-Q: 

Ax 3 ~S0z-S0 2 ~Ar* ( PAG 5 > 
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Y 



R 20e -S0 z -0-N; ,X (PAG6> 



<^7H, Ar 3 ^ Ar 4 ^ 7M^^.S al*l«« »>^7l* R 206o. sj^e];^ <£^7]^-, 

^SjTiuj- »>*7l« jEAl^Jl, Afe Sl&ElTiUr a^fl.^ tt««7l, *ms|7|t+ *Mli*7l HEfe 

E| 7} 1+ Hi 5} «4 47)* jM 

°M1 ««r «flo1|fe o]*W £a)^ ^»o] sa^iS:, >t^o] oief^j. ^aH^ 33 «r^£)^ 
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■8*^ o.S. *4Mt4*^ 2^*3 JH^-g-g- 7}^SL3, 0.001-40^%^ <$<L3- *}-&5\*]?k, 
0.01-20^^=%^] 3L, c|-% 0.1~5**»»iq-. $7}S|te ##*^)<>i °<M 0.001?** v]^Yo}^ #£_ 7 } # 

S|s|al, ^7}^te ojo] 40^f%» i£4*Ki, ^l^l^H^ ?7>*M ^-^ S-}7fl 

^ rial riiam sais^ »*v<m;fli 

^Itla] Sfe [I^^^.Rj-RgS.SAliil^ °Hlfe "11171, ofllM, =5,^7], n-fiW, o^^^^, sec-^-1 

7l, t-Jf-«7l, 3ffl«7l, ^€7], U«7l, ^tg 7 ], t-«>«7l, *W^7l, El^ThM ^ ^4^14^714 7>^ *r 

Sifc 1~25<?I °iS7l7l- #71 AH^-S.'&^lS] °iH^r *I«*H* 71^ ^S. 4°l#S-HS.€7l, A>ol# 

^^71, A>ol #3.^^71, A>ol^-S.^-l7l, AM^Scfln^7l ^ A^ l^AH?}^?^ ^ ^lflr^ll: 7>=g ^JE $I*r 
<£ib.^ 3~25<?1 ^HeS«a«7l7> Si 4- #7] ^Al^Sl <3|°1]fe °H^-Al7l, *11^A]7l, HS^-Al7l, Oli.HS.3l.Al7l, n-Y" 

J|Al7l, ol^mA^l, sec-Jf^-A]7l, t-W-W, *l«JH7l, t-ol^-^l 7l , n-^-H^-A) 7) , n -^^^7] * n-JEclM 
4A1714 *l«-*fl» 7}^ ^Sl 4^ 1~25*I $mX\7}7} $X^. 

Aj-71 <t^l4S.a.^7lSl Ofloflfe Tfl^?>SJt^7], ^^-Al?>S£.^7l, a^Al^.H.a.^71, ol^HS-^-Al ^jasL^l, 
n „j=L^Al?l-sji^}7l, f]i.Jf^-Al?>e.a.^[7l, sec-^Al^s.a.^171, t-^Al?Vs.iB.^7l, ^l^-Al^H^.^7^ t -o>^ 
^•A]4sji^7l, n-«1€^Al4 = iL^7l, n -^^.Al4eM^7l, ^ n-S^M^-Al^s^y 7 i sq. ^-o. *1§S(|^ 7}^ ^S. 

5£fe ^i<r 2-25^1 <a-^Al ? >SJi^7]7> #71 ol-^7lSl o^fe 0^171, ^^7], ^El]^7l, «jA}^<|3 

71, ^-4^,^71, t -Jfl?>=a.^7l ^ t~4^4^M.^[7lSl- S(\^m 7>Jg <t£ 4^ 1~25«?1 4-^717} ^4. 

#71 o>AJ4-Al7l^ e^fe oMJ-Sf-Ap], ofl-ell^-Al7l, ^-E]^Al7l, f^E} 7] , t-^ll^^?], n-«Watt^ 

^-Al7l, n-^-^Vsit^^-Al?!, n~£tHl^?lS.^.y^Al7l, % n^A^-^e^^-Al^ *]mm 7M ^ $1 
fe- ^rdt^ 2~25<?1 o>^^Al7l7> Sflth 

#7) ^s^l€7l-fil ^4i€7>, M.-S-€4 ^ S!l4. 
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R la ^ R 2a ^3 «r<4fe fi^r 5«l^-<a *|«*|* 7>^ ^E 5£fe ^«7], 4^ 5<>|^^ ^«r^# 7}H 5dfe 

4^t£t?j7], 5^1^?1 *l«:*f|# 71-^ ^E Sife <S^a] 7 1, 4^ 5°]#°! *l«r*fi» ^E 5dfe 

5ol^J S14*fl# 7}*£ tS. Slfe 4-S71 J£fe 4i^ 5<>14<ii *l«r*im 7]-^ Slfe 441^) 7 ]o) 

4- 

■ 4^*r 5<>Rl-<y ^l^r^Sl aflSfe, -a-71^. J|^4 ^ 4^ 5-25^1 3l*ol Sti^. 

1 2 + m 2 + n 2 =1<H 3*, R 3a fe ^E Slfe t«7l, 7>« ^£ Sife Afal^K.oj-^ 7> 

^ ^SL &fe °J:^-Al7) t *1 4*11-1- 7>^ 4fe t^A^>eja^7l, ^l^* 7>^ ^E $afe 4^71 5Efe * 7>3 

^E &fe o|-^^-A]7llr SAl4^. R 3a fe Itri^r 2ol^-o] 44*14x14, 44^ 4o]^-?l cj^r 443144. 

-£71 7l^^Ai, R la ~R 5a 5- £A1S]^ *|«*|«- 7>^ <^E &fe S^^S-fe ^171, °llll7l, SS.^71, o|^ S *7l, 

7), t~f«7l, n-*€7l, t-^7], n-«|-a7l ; n-^-^7], Sfe til4^7l7> 44*1 Sr4; #7] A>o]^ a ^ 7 ]<H)^ 

7}^ ^E 4o)§S§n^7], *14*S* 7^ ^E Sife ^Hf54l7l, SEfe 7>^ Slfe Al-o}#5LEi:|4 

^7l7> H>t^*}c|-; <M-^ 7 -|ofl fe ^«4Ni 7}4 Sife ^^M^l, A]4*W- 7M ^£ &fe «H^>l7l, 

7>^ ^e safe ^ii^s.^7), *i«tJfli» 7>s ^e safe n-^^7], xi-t*n# ^s. safe sec-^A]7i, 

7}^ =^E Slfe *14*flS 7}* =^E SUfe €«^7l, 7>^[ t-^4-^71, ^l^-^l- 7>^ 

^£ $lfe n-^-a^-Al?!, ^}^m ?M <rS. Sife n-^-1^171, *|«^|* 7>^ Sife n-S^ft^7]7> «># 
-^7] ^A]^>e^ 7 loflfe. 7>^ ^£ SA^r A] ^3.^71, *|«*|* 7>^ <Hl^Al7|-s g_ 

^7], 7>^ ^iE Xlfe 6l^SS.^-A]7>s i L^7] > 7]-^ ^£ n-^*]?}^-®-^?], *1#^f* 7>« ^ 

S. $afe sec-Jf-^-Al^aa.^^, 7>^ ^£ Slfe t-^Al ? >a a ^ 7 ], 7>^ ^£ Sife ^l^^l^VSM. 

^71, ^Iftsil* 7M ^e. sife t-4«4 A l^Ji^7), A4. ^s. safe n-ai^^-Ai^i-miL^?!, Ajfl;^* 7>^ ^ 

£ Safe n-^-^^] ? Vs.jt^7l, SEfe ^1€-^1^ 7>^ safe n-H*li*h$-Al^£.S.Td7l7> ^V^^: ^) °>€7Hlfe 
^#^1^ 7H3 safe 5£^-^7), 7HS ^S. ?afe *HI^7l, *l«:J«fl» 7>^ ^JE safe ^17], 7M 

^E safe *efl 1 71 (valeryl group), 7>« Safe «!4^ , i|7l J 7>^ Safe ^^71, «lfti<|* 

7>^ ^3c. $afe t-^l^l-B.^7] Sfe 7M Safe t-o}ig?> = Ji^7l7> H>^3j«>4; Aj-7] o>^^.A] 7 1 

7>^ sife <>H)s.Ai7], 7 r ^[ =tje safe ^^^^l^, ^m^im 7}^ ^ safe ^^^l^, *i 
s^is 7>^ ^ safe t-^n^^p}, 7m ^s. safe t-oHn^wi, ^i«r^i* ?m ^s. safe n-^^ai 

^Al7l, SE^ 7>^ ^rS. Sife n-^-flrT-V 2^^4^7)71- Hl-^ ^*}^. 

5<>1 7}€ ^r-E Safe < &«7)Sfe n-4«7l, ^1-^7], n-^^7l, n-^^7] Kfe cl]^7l7}- wf^s> 

4; 5°}-%9l ^lflr^l* 7>^1 ^E safe A H#s.^7lS.fe *}°]m:3,m-&7}, a}c,]^s,^ 7 ] S£fe- ^ol^S-Ecfl?} 

^7l7> 5*1^^1 7>€ ^rE Safe t^-A]7lSfe 5ffll^l7l, t~a>^A|7], fif-g^l?], 

S^Al7l Sife E^?K§L^7l7} El-^ Sl^-f- 7M ^rS. Sife ^Al?>s.£L^7lS.fe 

3^71, t-^^-Al^-sii.^7), m$.g r X\7}M.8.id7}, n-^-^^-Al^} 3.1^^7], JE^- Ec-J^A^l-SiL^]?} «>^«]- 
4; 50]Aj-o] *|«*||* 7>a[ ^E ^fe 4^7]S.fe **0^7l, ^4^^7l, ^-BfE^7l 2:^ t -o>^ ? >s.tl^7l7> 4 

^•3]44; 4^ 5ol-*?l 7>^ 4^E $afe o>-S^Al7lSfe t-4^^Al7l, n-^AMHJind^.Al7l 

o]e^ 71^1 ^1%-^Sfe «fl^7l. <fl^Al7l, t~^Al7l, <g£^7r, H. #€7>, ^14^7], §1=^71, nfl^-A] 7> s JSL'd 7] , 

o^AWSJi^i, t-^Ai ? >sji^7l 2fe t-«V«^-*l ^^JB-^71 7 \ 4^-3)44. 

^ [la] ^ [Ha)S. £Al=jfe A J"7] ^ J3Lj2J=-^<g&, 4^ *tfl ^<5] -g:(counter anion) 2.3L X a "4 «^ € 

* Sfe -ia^AV^- a>^-44. 

^tfl -S-ol-erofl-H R a S. SAlj£|fe, a-n-* ^E $lfe *14^r lt^-^71^ oflofl^ 4^>= 1-20^1 a]^^ 5Efe * 

71AJ-S1 «a-fl 7 l % jiel^ ^7]7> Si^. R a °11fe ^ ^l«r«f|# 7>^ tE ^fe **** 7lE $i4. 
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R a S XX|3fe s$7] <&%7]*H 7>*1 ^JE $lfe ^l?!, 7^ ^17], *|fl;*lt# 7^ 

£. Sife = 3-*7l, ^l%^m 7>1 -ME 5£fe n-Jf «7], A)«*(|e 7>^ ^£ &fe n-««7l, *]^-*||# 7}^ ^S. &fe n-«< 
€71, 7>3 <r£ 5£fe n-^-^71, ^sfi-i- 7>^ ^£ sflfe 2-<*«*?<a7l, *|4£-*|* <^5. &fe tfl^l «g 

«*J* 7>3 ftsfc^ 1~20<*1 tt^7l7> Sfl^-. *7l Jie]^ tf^Wfe 7}^ ^51 &fe 

AH*S.««7l, 7M &fe A>o]#^ai^7l ( 7>=S ^JE A^| fS A^ 7 ] i *|4t4l» 7>^ ^£ 

Stlfe ^MfS£^«7|, ?HI <r-£ Slfe *>^«7l, *|«*|* 7>^ t£ Silfe Jca.ji3.id7l, 7M 

£. &fe «8-a.7l, *M*H# 7>S SUfe =eJ^Hes^|?W7l, « tWI* 7M ««7l7> Sl^. -$7l ^*J=^ 

7] 31 o|.§Lfe *HM|* 7>^ -^S. &fe s|1^7), ^ 7>^ ^ $lfe H-^«7l7> Sl^. 

71 R a S S^Slfe, ^1^1-1- 7>^ ^5. &fe -y-71 ^^7Hlfe 011^71, SEl#^S.Bl}^7l, <*H«7l, 

^S.^^71, 2,2,2,~-H3 t^ASi ^7l , n-**7l, lc^-«^^^7] ( n-^l?], n-tJ-SM, n-^S^, 

U^'fl9>*^-ia4«7i, 2-^l«!^7i, t^|^7) JEfe£ifl-g7i7>B>^s>4;^-7i jiel^l <&5fi7is.fe A}oms.m^y], 

A>cl®S.«!-a7l, EEfe ^-S.7]7> #7] sfl^l, M-S.«7l, ^#^3.^^71, p-*^7l, p- 

#Jf AS.H^7l, p-*SS3fl^7l, p-«|=^ljfl|^7l, p -rifiS.Alsil^7l, £tfl^^^7l, HM^l, S 2} o) ^ = £ ^ Bf| ^ 7] , 
4-5l=^Al-i-q-K^ 7 ] 6 _«i cS. A |-2-4S«7l7> WHM^HK O] % E.^ Al«r*l|«- 7>^ ^JE SU^K 

R la ~R 5a 3) iS. "11171, ^171, =S.«7l, o)4,hs.^7], n-f 47l, t-f-^7], n-fll?!, t-^7], n- 

mj£7] t n ~4«7l, AH*S«S-a7l, "11^-^71, 4^71, clibHS-^-A]?], n -^Al7l, t~^Al7l, ^11^171, t"<>>*^- 
A l?], «|-a^-Al7l, i^^>3Ji^7l, oHS.Al^>3^l ^71, n -^Al7>eja^[7l, t-f-^-Al^ 3.^.^71, t">} 

, S^l7>sj i ^7j ( Sf]^^.Al7>s^7l > a-^^^}S.S.^.7), S.B.^.7], cHlH^l, ^^'A, ^}^7], ^^7], 
t-^-€7> 2^.^71, t-oVa?>SAli7l, <iM^ A l7l, oHEl^^A]7l, JfEH^A^l, t~^%A-^7), t-o}n]^A)7], n -«| 
Ji^.Al7l, n-^-€?>S.3iy[^Al7], *|H.^Al7l, l S^7> > H.*€7> ^ ME S 7l7> B>^©>^. 

11:^7} 5ol4 v< ?i 71 ojls n-^1^7), t-o}ll7l, n -«|€7l, n-^7l, ^^71, ^>«>l#S.«!^7l, ^1^71, t- 

O}^*] 7l , «?*NH7l, n-^€^-^l7l, £C]l^Al7l, ^H^-Al^a.^71, t-o^^A] ^ B Ji^7l , ^^-^^^3^ 
71, n-Si- i a^msa.^7l, ^«^Al?>Ea.^7], *efll7l, «!A]-^oj 7l| 4^2^71, t-o> 1 3.7'l- SJi^7], t-^-ol^^-Al 7I, 
n-«?-a?>SM^^-Al7l, ^ n-^-€7>Sja.^^-A] 7 ]7> Dl-% ia>^-3js>cf. 

■a^A>S] R a al efls. nfl^7l, <= ^7l , ^^7l, «7l , 

71, n~^€7l, ^#-f-^S.^7l, n-q-SM, n-4«7l, ^^cfl7>#^S.^-l7l, 2~^l«?^7l, ^2.7), ^^71, 14^ 

S7l, ^El-#^S^1^7l, p-»^^7l, p— i-^S.^1^71, p-#S.aH)1^7l, p-^^Al2fl^7l, JE^^^^l. ^1^1171, 

Se| «1 3)1^71, 4-*l^A]-i-q.3£ii7l ^ 6~*lS.^Al-2-M-i«7l7l-c|^- 

^l^l l~307fl^ 7l7]fe ^O] U^ajSl-JT, l~287fl£) 7>7]3^ ^o] ^.4 4^31^, 1-257^ 

#•^-1- 7>X|^ ^O) Dl-^-Dl B>.^^*).T^. #71 *lfbM ^7}- 1 Pl^m ^H^Ol t-top SL<&°JL ^S§£\7] 5^S>7ll 
E]fe 30^- S:^l-<a ^Aj-^-7l7> t*JSH Blt^sM ^4. 

^-l^^MI ^^^la^l-g-Slfe^tla] ^ [IIa]3LSAls3fe ^-1-#S1 ^^oillS.^Sl-71 ^#[Ia-l]~[Ia-18] ^ [Ila- 
l]~[IIa-20]^l 5U^R> ^ ^°1 «S o]£l^r ^i«J: ^J§£lfe 5!^ »le1« J*^*-fe ^^-S, I£fe W 
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HO- 




CF3SO3 IHrlfi] 
F F' ■ 



-|-ocohQ> s— H a c~Q>-s65 • [1^18] 



-|- o «>-0— f-O 





S03 IIfclsl 



SO3 UfcZO] 



t^^l 5.^1 asaW^s 2^*41^, ^t-idolM- «o v 4-a^ ay^H ^ ^ q [laj Sfe [IIa]3. S. 
#7l ^^j^ (l)^=f^ ^^(s}*! 1 ?}-, #S^-§- §1^-) ^ (2) e^l^E #J£* ^iLs>fe ***| ^-tfltfs^ 

^, JP-A-7-25846, JP-A-7-28237, JP-A-7-92675, ^ JP-A-8-2710241 7]^^|<H 2-^iiAM #5.131 *|7l ^ 
N-SlS-^l^^PlE. -1 5.1-11 *]JE-i- #-fHHr < a:«^[5 : H-^«>l ^V-g-^ *r XI c]', c^°l, J. Photonolvm. Sci. 

Technol. . Vol. 7, No. 3, p. 423 (1994)41 7l7.flsH ojfe S>7H {VI)^-S SAjS]^ -SUEfrS, §>7H(VII)^S S^fe 
^ *l-7l^(Vni)S S^l^^ J^*<>1 ^1-g-^ ^£ SI 4. 
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(VII) 
(VI 1 1 ) 



<^7H, r 12 -r 15 ^ ^ft ft* Sis, ftft^r <a-«7] 5E4r se}*! <&^7l# £a]W. 

aft, S}7H(D03. N-»l£.^-Al^|*l<>li3lH. ^3E.^c]S7> ftfta]ft7fl ft-g-i? sift. 




opH, R 16 ^ R 1? ^ ^ft 4» Si^ft ftft£: ^i^ft, ft 4:^ 1-6S1 tS7l 5E^ ftifc^ l~6Sl *W93/D:2 
7]* R 16 $ R l7 & <&^7)<% %^}o) SEl# SiS, R 18 * <&«7], sl-S^S.^71, A}<>l«fi 

tttt*!, afe #5. *)ft -fl^** S^lftft. o]s|ft N-*l=^-Al^ , aol«l= -Sli-IWHfe ftft^ ^H-M #*|, ftft 
3ftft. 

■*KIXWM, R 16 S£r R 17 S £ft£|£r fti^ l~6ft ^|l!7l, «H«7l, o}±xSL&7}, n-JfUft o) 

i*«7l, tert- J fl7l, n-€l7l, ^ n-^^7l7> sift. <>1^M Wl^l, ofl«7] g HS«7l7> ftft^ftjl, g °t| 

^7l7> ftftajftft. ft^ 6<>}ft<q A>o]^s.<a^[7l^ <A]S.$= A>el*a=s*7l, ftcl^g.^!^ ^ aH*&^4 

71 7} ^ft. o] f^lS, ft^)#S.««7l <§g A>o]^S.€!^7l7l- ftft^ftft. ^Sg^ #«H R 16 « R 17 * =8^1*1*} 

Jiej^} <^|^ ( A>0lt-S.S|^7l, i-ilUiM^} * H^ft*l#SEllft^7]7l- ^ft. 

R lg 5. &A]£|fe <£^7]S>\ ofl^lfe »fl«7l s ^ll7l, ^ HS^7lft ft^ 1~20<?1 3^ tS7l7> SiS, o^ns.^ 

7), ol^Jfg7l, tert-^f Ift *J ull^^ft ft£.<r 1-20SI «7l<$ t^?!?} Sift. °) ^ofH, ftri.^ I-16S1 ajifl 
-tf <&^7|7> ft^-atfts, ft^ 4-15S1 3^°)ft -Sr7l^- <£Q7]7} d|-$- ftaJ-^ftft. Aj- 7 ] sl^-f^S.^ 

«7]£) ojHfc S^#^S^|«7) «ft«^S.^l7lft ftd^ 1~20<?I ^ SIS, $7R1- ^#^S.^j7l 

oH-fer ^ft^^S-ol^s.^^ ^ ^ft#^S.-tert~^W7lft fti^ 1-20S1 3*B# *l*^vS-S«37l7} 5U 

ft. Ol Jf^SL, ft^ ^igo] 3]iflAj-o|ft Jf^V 3|l-^S^«7l7> ftft^ftft. %7) ^7]^| <^H1 ^ ftft 

i]o|ft, A)-ol§S.^H7l ^ Afo^SSB^lft 3ie|^ tt«7], ^ tflft^7l, ieeS.s^7l ^ Se] ft^l-S^ft^?] 

ft ^--gr ftft^ %^7l7>Sift. 

Sf-ft^ ft** ^ Sife °l*lft afi!|^|iS a^*^ ^tg* ft^ 7l#0.S. ftft 

sjftTflfe 0.001-5^^=%^ °^2^ti ^7>A]7]fe 3?o) -aft^olxlft, 0.03~3^^=%S. «7>ft^ 3 ft^-^ft 
S, 0.05-2^^%^ <3=£.S «7>ftfe ^}o] c|-%c| ft^-^ftft. 
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*1 [lis a^sjfe a-fr^ji. #3 ^sflsl^ ^S-bH-H -§-*F^] *7Hi-te ^xj(B)» «1*H -3*3* 

4. 

^1 (I)°U ■*! , R^S JL^l^lfe <&«7lte i&rfc^ 1~4<?1 SJdfl^-oivi- #71 S^Hc)-. ^rtb #MI3: <>Hfe ^1*7), »1] 

«7], n -»S*7l, <>li»£.«7l, Q-JfU?!, *1 sec-*«7l t-Jf«7]7> -^71 ^7}fe ^5= &fe 

n ^1^1^ aflofl^ 1-401 ^X|7l, «:a««7K<fl* "Srfc, £ ii.^H^[7}), o\H7), 

A]?], Al^Vwl, 3t = *Al7l, 7>iM-€7l, ^A^l-H^7l, $ qMS7]7l- 

R^SL JLAl^fe Aj- 7l ^ofl^ ^,«f D ^ A^€^}7} ^r]-. 

^(IH^I, R 2 ~R 4 ^-£) *H5Lo^ S]^a|7]*1^, t\*\^X\ ^ Efl t]u\- s.^ e-SH ^^ 7 > 

AJ-71 4-«-«l^7lS) 4Hfe §1-71 ^ OJE & AlS|3= 7l7} _ C( _ 0 )_ XrRo (^ 7l Ai i R 0 fe t-Jf «7] ^ t-^714 ^ 

32} ^7], o] l-«Wq«W7l, 1-^-^6)1^7), l-6]^^A)6l|^7l $ l-A]-oieS.fl!-a^- A H€7l4 # 

* l-«^H^7l, l-^AHl*^ $ l-^l^AH^7l^ tt^H«7l, 3lH^°H>]^iL3m^7l, E)l M T= S 

#^7l, H^^a^lH^liM 5Efe 3-^±^<>]#S^^s1|ilL7H4; X x fe ^^^7]-, %^^>, -NH-, -NHS0 2 - 
Sfe -NHS0 2 NH-7l# JEAl^-cf-.) S£*V, S^ODS X^fe 7 1 $ S>7l4(pl), (pll), (pffl). (pVD, (pV> SEfe (pVI)S 

SAlJ^fe- 7H filSfl S-iSlfe ««Hl-7l-g-Aj 71 7> Af-g-^ ^£ Si 4. 

* Aj-71 A]--§.3flAj7l S . fe S>7li](II)S. SAlSjfe 71 3£-fc S>7l ^ (pi), (pll), (pffl ), (pVI), (pV) Efe (pVDS. S. 

Alsjfe 7H 6l«lj #71 ^*e1-7V*#7l* ?Jr3 Sdfe 7l7} «>^-zi*}rq-. 



<^7lAi, Ra7> ^«xl-, fi-t i~4<?i ttfl[7l* aAle>^-^, m°l 0«1H- 2<a Rafe 1~4?1 SKM* 2Als> 

S, Rb~Refe aq-21- ^l^Sfl* 7>S ^ Slfe °J:«7l» ^1^, m ^ 0 ~2?1 n 

* 1~3 1! ^ttS SAlsl fe-cfl, m +nfe 2-6"?l =8^14- 




(II) 
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A 



£ \ (pi) 



<pTI> 



£ (pill) 



R- 



17 /He 




-c 
I 

^21 



fpIV) 



i 22 \ z * ii 

C CK — C — R 21 (pV) 



0 K n 

-c — o — c \ (pvi) 



«PH, R n £- ^7], °J|€7l, n-«S.*7l. ^HS^l, n-¥-«7l, o]4,«-^7l SEfe sec-^711- &*1^4; Zte 44x 
€4^ tf* *UM tf*^&7l» ^4te3l Ri 2 ~Ri 6 * ^ 4^ 1~44 3 

4-* ate «7l-S-^ 4^7] ^te 4^*r 1-4*1 *1«4 ^^7)« SAlsj-fet-Jl, R 12 _R 14 3<Ha o^i, 44 ate 
R 1S ^ R 16 *** <H2= 44te ^:sl-^4i7l# ^a!^4;R 17 ~r 21 ^ 44 7H^AS =r^€7}- ate ^i-r 1 1~4-?I 3 

414 ate *7H>5} 4*171 ate 4^<r i~4°J 44*1 Wti^lf s/lflfetil, R 17 ~R 21 aHa o]±=, 4M-te 4# 
■a} ^sH*dfc7i* «Ka, r 19 g r 21 ^ 44^ 4^ i~4<y z\$*£ ate «7]^ 4i7l ate 4^*r 1-4^1 
*1%*1 44t^M# i^lfi* R 22 ~R 2S te 44 7flta|^ 4&<t i~4^1 w& ate *7i43 4^71 ate 4^4 
1-44 44*r:£7l-i- HAl*>te^, r 22 ~r 25 ^s| ^o]a *>47> 433-4iM-i- £.4^4. 

*KpI)~(pVD<HH, R 12 ~R 25 ^^ 44s s^site 4«7]te 4^4 1~4<*1 *I^4 ate *7l^ 4«7l4^, <>l3lte *1 

ftSl7^4 &4- ^7] 447}^ <*o|te d)1«71, ^171, n-aS^7l, 0)^S-€7l, n-^«7], ol^«^7], 

sec-ft 14 « t-^-47l7> SI4. 

°le|4 4^7) s| *i4*)lsl m^fe 4^ i~44 4^1 7l, ^sl^^K^S ^st, a* « J5J2.H.44), 4-a 

7), 4^^]7], ^4^71, s)^Ai7i, 4^4^71, 4^Ai4s^7i * qs S 7i* * &4. 
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4«<a ^S. ^ofl ^4% ^lSfe S^H^oL, A>«-?-S« iL-fi-S}^ 7)7} 9lt\-. fV 

±^S,k= 6~30<>) T3}-#a|H>Jl, 7-257}- c)4 t^*]*}-*}. #7) €^^7]^ 7>:g 

*H^fe 71 ^^Sj ofl7> S>7l £AlS}o} SlCf. 





O 


O ' 






<*> 


(4) 


CO 




CO 


CO 


ceo 


(7)' 


(8) 




a? 

<*«) 


66. 


(12) 



(13) 

(30) 

i 

(24) 






(14) 


(IS) 






(17) 








(21) 


(Z3) 


(25) 


(26) (27) 
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Ay \h ^ c4 

C2*£} C2»3 



£»2) 



(33) 



(34) 



(36) 



<37) 




<4G) 



<41) 



<42) 




OS) S 

<44) (<£) 




(46) 



O O 



<47) 



<48) 





(49) 



(SO) 



71, l=.S2£S^7l, -M|S.ft7l, Afol^s*!^!?!, ^oltSll?!, A>o]^^W7l, ^oms.^?}^?!, ^ Al-ol^S^Dfl^^ 
7]7> al^-^^o^ d\t\^7\, C)l7l-€ #7l, ts^.a.^71, ^^1-71, A^l -^S.^^ , A>0] ^S.^ ^7] , A>o] ^S^ig 
7], A}<ill:St-fl7>^7l % A>0l#S£^l?>^7]7> 13>^" Z» S>Cj-. 

AV 7 ] X}^ ^^71^ ^l^^Sl oJfloflfe, 0^7], oV^ 7l) l-S-^€^, *l^Al7l, -tt#A]7], 7]-S^7] ^ <& 

^-Al^-H.iL^7l7> ^7} <fr«7l.§Lfe tfl«7l, «)117], = 5.^71, ©l-tHS.*^ * ^ ^ ^ ^7l7> 4^ 

ajo>JI, O] ^<>)]A-1S T*\m7], o]M7], JEfe <>l^S.^7l7|- H}^^. 

•*7l *J:«7l^ oj]^^ s-|c^. A ) 7li ^,^)^> ^ <&^)7}7\ jfltf. #7l iHsp-l^ ^ fe ^^A]7l, 

oll^-Al7l, ^.S^-A) 7l, ^ ^-S.A]7)i4 ^ 1-4^1 <a:^-Al7l7> 



<^KID^ SA]5}7m- 4] (pi), (pll), (pill), (pIV), (pV) SEfe (pVD^S. S^l^jfe ^2^1 S^Slfe -S-71 ^^2l-7>-g-Aj 

7l£] eflofl^ £ SrOHAi ^*j£|<H 7 ) 7> ol^ ^ g$ ofl^]^ ? >3 #7] , ^^7], 3)1^7] ^ 

3*71 7> $14. ol ^ofl^, 7>S^^Xh7l4 ^^71 7\ v\^Z}x%, 
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#71 <M A] (pi), (pH), (pIH), (pIV), (pV) H^r (pVD^-S. iAl^fe ^o1| jaJL^fc <&%t*i-7}&%7)SH *} 




(pVIT) 



(pviri) 



R 17 ?1 8 




H 1^ \ 

"C — O — C R 20 



21 



>C — O — C CH — C R 24 (pXI) 

R 2S 



<17R R n ~R 2S ^ Zfe ^7]«t *l n l* 

<^(pT), (pll), (pIH), (pIV), (pV) BEfe (pVD-S-3. 3M3fe -T-Sofl ^ ^Jr^ ft*Bl-7>-§-^7]* Jt-fr^jL, ^ftB]-7>* 

R A'-C— 0 Rp 
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*?7]*1, 4^€*h Sfe ^]«r^7lH- 1-4^ Sfe ^7l^S| $«7l* S^S>S, 

4=r^l R#^- STlM- 4# ^£ A'fc tttl*7l, «|<(S7l, -^gJL^ 

7), <H*rfim.7], °}v)5l7], #&o}v]S.7], «|<t7l ^ -"Ml^l alB^ 7]i*| * 2^j£.5L o^ol^ 7l£JL* 

E| £«)5)& 711- &A]^4; ^ R p fe (pi), (pH), ( P m), (pIV), (pV) ^ (pVI) *3 $ 7l# 



*KpA)S t8-§-^fe ^MltF ^17> S}7l jfltq-. 



"Yi9 . 

O CH3 O CH 3 
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37 3H 

CH3 * CH 



9 - 



40 



CH 3 O 




•*]CII)S 2*1 Site 7H1^, Rate ^ri€4 J&te 1-4^1 <&«7l# iA]^^, o HL^r 2*)3L, Ra7> €^ 1-4 

«a tt«7l* S-Al^Jl, Rb~Rete 4^ 7fl€^^ ^^7> *]«*||« 7}^ <^5L &te ^7l» SAl 3>^, m ^ 0-2 
^ 3*r*. 1-391 ^l^^l, m+n-& 2-6^1 3 ^14- 

^(IlHH Ra S i^fe «tt«7lt £^ 1~4°J SEfe £7ltf<q "g^Tl* SA^cf. aj- 7] ^Sfl^Sfe "1)€7], «f| 

€71, n-a£*7l, oldt=a*7], n~¥-«7l, f?^^7], sec-^-«7l $ t -J?-«7l7> mo| 0°14 2*1 Rafer 
1-4*?! 3*J|<£ «-7l#J*l ^^714 SAl^Vcj-. 

Rb~Re ^ Of*- SJ-H-S S^te ^-^7]^ eflojfe 7^ ^£ &te 3)^^ *7l tfi* -g^m ojt^.. 

aj^Aj- SEte *7l^ tf5&7]S.fe fli^ 1~12<S S^r *7]^ «t^7l7> H>#^e>31, l-lO-il S. 

fe *7l-*tf| ^7] 7} Bl^-ijslJl, fl|^7l, ^1^7], HS*7l, <>li=a«7l, n~^l7], o^Jf ^[7l, sec-^-*7l, t- 

Jf «7l, *S«7l, -«!€7], tit 71, -%«7l, ^7l 5£fe *<87l7> 3 ^^^^K 

oisftb ^-€7}sl i^te 44xt 1-4<?1 ^Ai7), S^, ii, «.# *l-i7l, 4-a 

3-A]7l, Alof^l, «|S.^Al7l, 7>e^^7l, "8-^1^3^71 % ^IS7|7} $14- 

^(II)oflA-l, m o] o~2<a ^-f Rate ^^714 ^€7l7f M>^^^JL, m *l 1$ ^-f^lfe, Rafe 4 1 ^-^7>7> a>^-3jS>3l, 
Rb-Refe, aq-zf ^^7} Sfe ^l^V «V^-s]s]-cf. 

*1 (IDS £a]s^ 7l» Ji-fr^fe iSN^flS-fc- ^71^ CADS SAjsife S3:^4J7> af^aj ^4: 
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R 

— (ch 2 — c}— 

0=C (AD 
I 

0 

I 

A 1 — B 

l-lO-Sl «««7l, °fl^S7l, ?>a.fi^7l ^ o11i^H7lS. o]e.o^ ^oj**^ ^^Sj^ 17}3] 7], £fe o] 7] S] # 



— f - CH,CH ,— C— Ol 



/ Rail O /Rai\ 

S Rbi'* 11 Rbi 



/n n*x 



— (-O—CH.CH,— Cf-C 

O Rbi 



/Rai\ 



CH 2 CH 2 — O — C — CH 2 CH Z 

O O Rbi 

^7l^ ( Rai, Rbi ^ rife ^o)l 7l*Ij£}fe- 3^ *«9«- a^Ha., nu-fr 1-3 1 ?! 

A}-g-£)fe #7] ^4^^ Jf7H AS. 4€- -S** olE^ 7lHl- ^^J-g-S} 

^7l^(III-a)~(III-d)AS ^^7> °l3}-t- t-fr^S^, ^"71 Bll^^H^I €^<>1 *7HS}^, 
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4~~CH 2 C )— (ITT-a) 

COOH 



I II r I 1 <III-b) 

x , — o — c c — o~+~ c c — cH — " 

1 II L I 1 Jm, 



I ! Ml J ™> 

&7b ^Bb R 20b &X2b 



Tib 



Z l R 13b A R 14b 



| lb 

™™("CH^ — C {III-d> 

I 

COO— R 15b S0 2 O— R, 6h 

^7)A-), R lb fe^-7l«t ^3)- ^H^, R 5b ~R 12b fe 7fli^AS JEfe *|«*» 7}^ ft Safe 

7]S fi*H*Jl, R Q fe ^€*h 7]-^ ^E Xife tt«7l. *|«*|« 7}^ ^£ 3.^*8 7]-^ 

^S. c, M7l £fe 7M t^E &fe <Wtl7]* £»«}-Jl, mfe 1-lCttI S^Wa. , S] 

«*» 7>^ ^51 Slfe tt«*7l, 7f^ ^5= Sife 2211 <a-«i87l, S|flr*|* 7}« ^£ o\M®7), &<&7]S. 

°)-f-0)*)fe 27>7l 3E.fe <%q3.7], Ej^e|] H.7], 7}e.iL^7), ^=£^ = 7), *}*)&7], ti#o}i>l2£7), -*-«|«7l <g +^*>7] 
S. ol^^l 56£fE] -£^=lfe 2?H <>)#£) 7] Si S^-AS °]^^ 27>S] 7l# IAl«fet| o)^ 

€«fls|^l Sife^. 'ft^l^-, ^^s.7l, ofl^e.71, oH£7l, <a:^€7l Sfe a 0) = ^^]^ 27>^1 7] 

« ^AlSl-ji, R 13b ^ ^-ai^-, <a-sfl«7l. «l-^«7l Sfe 3 2ff 27ffi] 7)1- ILAl«fJl, R igb fe US*7l, 

7] Sfe 3. 2fAS o) =0)7^ 2 7>S) 7l# SAl^jl, R 14b fe *]?l*fj# 7>^ ^£ 5afe t^7), 7M Slfe 

USUI ^7), 7>=S ^£ Sife 4*7) SEfe *|**|* 7>1 ^S. 5Sfe ^m^7)« R 1Qb fe ^i«*>, A] 

7>i ^ safe ^7i, sis** 7>« ^ safe z-m *i«*n« 7>« ^e safe 71. 
3 t£ safe 6 >«7i £fe ^ safe «>««7i» s^i-jl, Afe w s.*m ^7] ^ §>q.# 



-C—NH—SO,— SOj — NH— C- 

1! !l 

0 o 



-NH—C— NH— S0 2 S0 2 — NH— C— NH- 

I! 



0 



o 



-0— C—NH—SO;, S0 2 — NH— C— 0- 

0 ■ 0 

-S0 2 — NH— 50 2 
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R 5b ~R 13b , Rq, R 14bf £ R 16b ^ ^£ &A]sffe 4?1 W7]SH <4Hfe ^l€^«r 7>tf 45L 3^4 Sfe *7l 

43 tt«7]7> 514- *7l 5£*r *7l^ <&S7lSfe 4^4 1-1251 44^4^1, 4^4 1-1051 3}<>1 e}4 
44^414 ^7), <%H7), ES17], o14,hs.^7), n~¥-«7l, ol^^ 7 |, sec-447], t-4li4, ^1^71, ««^7l, <8 

R 0 , R Ub J£fe R 16b S SLOm 4471^1 4^4 3-3051 ?A*\ Si^. ^- 4*14 

A}C>|SS.^l7l, A>Ol#SSj^7l, 444^4 icS.a.^71, JtS.^7], S.E]Al-ol^S.CIl7l-^7l, Ti)A|-cl 3.^611^71 , icS 
S.a.4 ofl^-^71, ^^7l, o^tS^71, vll^'am^, Efle25.A>cl#S.£c)l7>^7l ^ i^S^S 47l7> 44. 

R 0 , R Ub i&fe R l6b 5. £*l5]fe 4l7|£| cflsfe 4^4 6-2051 4*714 5}*s4|, o};^ *14*!1# 7}« 4£ 514. 

44 ^1^7], 1-^71 « 4Hl7l7> 514. 

R 0> R Ub SE-fe R 16b S S^lSlfe 44«7lJg^ Sit 7-2051 ?M °lfe *1%*II# 7F4 4£ Si 4- 44 

4 «a^7), 2l)u1l^7l ^ 447]7> 514- 

R 16b S SAl5]fe ^1^71 ofli- 4^4 2-651 ^^1^717^ 514- ^ 4*9*14 <Hl3-*r, ^144 HS5)1^7l, 444 JfE)14 

71, *4tf7l, «}^1^7], A|-ol#s«B)1^7l, A>o)-gaq^l^7l, 3-4^4°l W3-*» ^ M 7] , 3-^4«)fi«^7] U 3- 
^^5l^m7l7> 514. <>) f^l, ^el^ 4*H47lfe 44 4dt441- 444 4^ SI4. 

4471 x x fi] <4Hlfe *RM14 7>^ ^SL Slfe 44€4 ^l^r^i* 44 4S sl^r 44*&7l, *14*fl-^ 7HI 4^ si 

o>^^7l Sfe Ta^U-^14, ^l^lS.7], Ej^^Efla?!, 4 = Ji^7l, ^l^^s.71, 4*1^71, 4€-4 D l5l7l, -f 3fl47] 4 
5|]47]S ol^-^^l ^.£.3,4^ ^^5] fc 4^7], ^^S. 4°14^1 7]Sl af±S 271-^ 7l7l- slfe^l, 

^^xj.^ ^sflsi^l ^fe4. 

Zj-a- ^ °1H1 = 71, ^l^^il s.7l, 4 13 ]S.7l, °iS€7l SEfe n 27>7l# sai^-4. R 13b fe 

Hg-, ^«€7), o>^^7l Sfe n ^<L5L e>)^o]x}>~ 2 7>S] 7]« ^^1^4. R 15b fe 41^71 Sfe Zl ItS 

X X) R 13b 5E^R 15b S S4^lfe 4t«7]3l c4) o]] ^. 6-1051 Sl^tfl, 0]^^- ^^-^^ 7>^ ^J£ 514- ^ * 

« Sil^^l7l, ^ 45L«^7l7V 514. 

X a ^S.SAls]^aie1^ 5i««l7l^ 27>5l ^-71^ <a«7l7>5l4- 

x 1( z v R 13b sfe R 15b s i^l^b ^«^7]o| ^1^^ s>7] *i a^i^^ 7 i7i- si 4. 

-[C(Rai)CRbi)] rK - 

<^7l4, Rai ^ Rbife ^714 4» 51^, 44^- ^r^€4, *1«4 «-«7l, ^S.7J€4, *]S^-A]7l £^ 51-4 a] 71 

71, -HIS71, HS^7l afe o)4,h^717> ci^- 4^44. 471 *144 ^7]^\ ^^s.^ si^^l^l, *a^€7> 
^ 5i4A]7l7l- 514. 4^1 44^14^! ^4^7), ^14^71, ^s.^Ai7l ^ ^4a| 7 14 4^4 i~451 51 
4. 471 4s?a44sl ^Hlfe -^€4, 51^44, «l-«4, 4 ^s444 514- nife 1-1051 ^a144. 

4*71 x x si Aj-^st ^171-471 sa1s)<^ 5J:*i4, o]si4 ^oi| 4^s)fe 5sj^ 4u|4. 
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•^-7l«l- -a-Sfl7l, JL€{% <&^7], 491^71, 417], 4**71. *Kl«7l, Jiej^ *«*7l « 41 «7l3 *13r*f|^ 4Mfe 
? >e^ 7 ), 4*8**171, AlO>iz7l, <&Q7\, ^17), ^SL^*}, — <*•] 7] , 44144S.71, ft^A]* 

sja^7i m 4-m?14 $14. ■si^ ^71, «n«7i, =a*7i, °i:£iE.s«7i, -y-i^i, aw^shs.*^, 

«|}:S-Al7|7V #71 o>^^-Al7l^ 4^^.A]7]7} #7| «£.4€4°ll Jt#«7K $ 

4144 $14. 

^(IH-b)fil Aj-^i^. ajjsA], x x * ^-"M ^Xl^r °H4 o|s>oil jea^o} <a*14, -g- ^^o] <*| 7 H) 1 
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— O— CHjCHa— 0~~ CH a CH 2 — OH 

— O— CH 2 CH 2 - O— CH 2 CH^— O — CH 3 

— 0~~ CH 2 CH 3 — O— CH^CH-, — » O— CH a CH 3 

— D~ CH^CH^— O— CH^CH 2 — O — CH^CH^— OH 

— CH 2 CH a — Q— CH^CH a — O— CK^- O— CH a CH 3 

— 0~~ CH 2 CH O— CH^CH— Q— CH 3 

.CH 3 . CH 3 

— O— OHCH 2 O— CHCH? O— CH a 

— D CH 2 CH— O- GH 2 CH— O— CH 2 CH- O— CH 3 

CH 3 CH 3 CH 3 ' 

D — CW^CH^— ^ O — OH^OH^y — O — CH 3 
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CH 3 
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CH 3 =C 



X - O — CB 2 CE 7 CB 2 - SO z ~ 0~CH- CH 2 0CH 3 



(1) 



CH 3 
C3fe=C 



CH 3 



^C-O— CH 2 CH 2 CH :3 — SO^— O— CH-™ CH 3 



C2) 



uti 3 
GH 3 >»C 



CH 3 



„C 0~~ CH 2 CH 2 CI2 2 — S0 2 — O — CH-- CH 2 C1 



C3) 



CH 3 
I 

C.H 2 -C 



C- O- CH 2 CH 3 CH 2 ~~ S0 2 - O 



(43 



CH 3 



CH 2 -C 
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O O - CH Z CH 2 CH 2 ~ 50 2 ~ 0 - CH 3 C — CH 3 
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C- 0- CH 2 CH 2 - SO z - O- CH— CHjjOCH,, 
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CH 3 
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CH, 
1 

CH 2 -C CE^ 

~ 0 — CH 2 Cf I 2 - so 2 - o - ch— CH 2 CI «■ • 



1 " — / 



CH 3 
CH Z -C 
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CH 3 
CH 2 «*C 



I f* 3 
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c-o-C3s 2 CH 2 c3a: 2 -sp z -o— <(> 
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C- 0- CH 2 CH 2 CH 2 - S0 2 - O 




.(17) 



,C- 0- CH 2 CH 2 CH 2 - S0 2 - O- CH CH 2 OCH 3 



(18) 



CH 3 

CH,=C C1 
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^ C - O - CH 2 CH,CH, - SO,. - 0 




(19) 



^(Ill-b)^, R Sb ~R 12b 3-fe AA *WA7\ a>^«|-cf. RsLfe l~4^i tt«7l7> b>^^§V 

^an-cww, R 13b sfe ^m^a^i, «n*7i, ss^^i « *«*7i^ ^ i^^m b>^si^. R 14b 

SLfe °)M7l, ^H7l4 ^ ig"^ l~10ti -&S71, A>ol#SS.Sfl[7l, A>o]ifS.sq^7] $ #X*t7l^ JHE^ 

7), -4HS7] Efe i4=m«7l7> «>^-a)S>4. Z3-fe olHla^^-, ofl^Ell S«^-, 1-6?] «r«*7l Sfe 



^(III-dH^, R 15b £.fe €^ 1-4 tl < a:«€7]7> h>^^^-^. R 16b S.fe *l«r*J|# 7}=i ^51 &fe °fl«7l, 7>* 

'rE &fe «fl«7l, X|44|* 7>^ ^£ &fe HS| 7], 7>1 ^£ &fe °1 ^ = 3.^71. XKt4« 7>^ ^£ &fe 

^-S7], AiJB-^n* 7>^ ^ sat tn^^7i, *}®%m 7}^ ^s. safe -sri^isq. i~s^i -a-^i, a>oi^s.«j 



•€71, 6>tJ.^«7], 2c£gJ£ld7l, £LS^7?, oli^.S.^71, °i«7l, #3E^7l. i-^^H^^^l, 



Sife ^^71, 7}3J 



C>1 - 



^7), 7}-?) ^£ Sife ^1^1^71, J^&Ht 7}3] ^5, 5jlfe 1^=^71 



afe 71-^ ^S. Stlfe *£*7l7> 4^-Z|gl-4. 0]Z^ 7)2) Slf^Sfe #4l€7>Sf §£r t£4«7f, ft^r 1~4 
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* 4^ol]<4 *l(III-a)~(Iir-d)S. S43te 4443 ^4 4(ffl~b)4 0n-d)5L S43fc- >gc.l 44344. 

4 4^ 443fe ^Xl^ 44*|4 4*1 ^Efl7> 4?1 4^«4. 

1) 4 cds 444*1 « (ids a^sife ?m 444*1-1- 444^, 44 ^-iAs 4^34 44aH4 

4*»£* 47}41 ^ jife. ^*|. 4(III-a), (Ill-b), (ffi-c) Sfe (Hl-d)S s^Sfe 444*1* ti| 444^ 447}- 443 
44- 

2) 4(pD~(pVD44 4^ 445- 444 444^ ?£f Ji4*H=- 34s. 444 ?H 444 SA^fe 44 
el 7>^7}» 444fe 4444 ^ 4(D3. 3£44fe 444*14 7]-44, 43 34-^s «-«flS|<H 44eH4 4*115=* 

#7M4 <T 44. 44 44 444(ir)S &44^r 71* S-44fe 444*1* 3 444^ 34 44344: 




cir ) 



4*1) 

444, Ra'-Re'fe 44 =4i44 Sfe 4^4 1-44 444* £4444, 4^€44 *l1147l- 4U-3431, m' ^ n'4 
^ 7flf3 o_JL 0-34 34* S44fe4 m '+ n '4 2-64 ^4 , m'4 0*14 14 5*1 4434:2, n'-fr 1~34 =3^4 

44 447} 3(III-a), (III-b), (III-c) SEfe (in-d)S. &44fe 4444* 4 444^ 314 44344. 

^,£.^44^ 3? 44 714 444 sflx}^jE =^4<a $ 3|x]ij=°?l 143-^S jS.^4fe*^4 
tfll^ ^ *il447] 444, °144 44*r 444 3H ci^ofl, 444^4 4^1 444444 444*8s 

a}41 42E &4. 

4?] 444*14 <*<1fe 47] 44*W tfl-g-tffe 4444)7]- &44, 4 444 4^ 444 434fe 34 444. 

43$ 4444°! 4*84, 47] 44<>!] ji^sq^ -^4, 4*1 (i) sa-g-c])^ t(]4 -8-*B£, (2) 1* 4^(4444 

, (3) 444 444 (4) 14^4(44^/^44 Sfc 444-7B-444 4«(£), (5) 4^444 4* 444 91 (6) 4 

241^ *JM3* "1^47)1 *Sj44 4 Si 4. 

4714 ^44 44*94 ^Hfe 43-14 4^3m, »i|43l4 <fl^s, »}ai<>H£, 1f]a|oWH, 44 44 
*. 44 431^- ^ «]4 0^^3.5144 444£r 47)444 45.4 ^44 4?]] a44fe 4444 514. 

n<Hl 44 444 <4«Hfe 4*(4^4 1-10^1 4^7] 7} 44^4) 4h€^4hH# «<>], ^4 4a*^°lH, <>]]4 4 
am»ls, ss4 43.4^fl°m, 44 4^4 all 4 ah^s«!4 4a4^4s, <>A1«R4 4a«e)14s., 41 43.1 

^14H, t-4! 43-le)14S., -1-SS.o]]! 43.4eflolB, 2~*]H.4 A H€ 431314H, 2,2-^)M^]B.^^}B.S-^ 43 
4^|olS, 5-«1J£4a]^i^ 4H.lej]4H, He)"l]€€~S.S.4 JE.^o>3.l5llolH t ^]4<>l]e]is|l- 2L}c.o>£ilel|4s, igl 
6]3f^<>li, ^14'"-]^^ 434efl4s, 431SD4S, ei|H444hs.4s41 434^14^)4 44 434 

4 oil^EfliMf-; 

44(4^4 1-104 4147> 4434) *il43iH14i=(°ll«- 1-4, ^« D H434«(14H, D il43l^]4H, Hs€ 
^143l^]4H, 4^s.4 ^1431^14^-, 4^ ^143lell4H, «14 ^1434si14h, A>oi3.s.«n^ ^43l?H4s, 
•a^ ^43.4?ll4s, tssfS "llBfa^eMH, 41 ^114315114^, 2-*ls.4 A Hll "M3laH4s., 4-«1^44 
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Jfig nilgai 81] *1H, 5-*l^^l^l "fl^-al^]c»lJE, 2,2-i=)^l-3-*l£.^lS.S.^ wfleJ-aiielNS, m^^l-i-^s 

5^fAH<i7l<j}- ^ 1^10^1 t«7l^), N,N~^ < a:«<='l-a«oMH.(ni]l7l, <K|«7l, 41171, o]:4:4tt7l, ^ ^1 -M 

71 ^ A>ol§-s.^^7)^ ^--2- ifti^ 1~10<?J W7]<$), N-^l^^olf-N-ilol-HfolDlc ^ N^-oM^ 13 ! £«1 

«iMal4 0 lH, N-<S-^»Ma!<>]-»lH<TifS 1 i7'l, ^M^, t-^7], ^J^M-Hll?] ^ A}o|#s.a»^7ia}- £ 

^ l-io^l <t^7)), N.N-cj^^l^a^^l^^l^, tttWfe. ofl^7l, «s^7i SEfe 4!7l°J) « n-«1s 

* ^31°} sins, ^ teoiio] e f ^ o>^is.oHi6]io] S , -y-^ g^HH) ^ ■ar^Ai ^^-ar^i- ^ 

*|>=t ofl^ja, oflm Al ofl^ o||Efle ( ^S.S<^« 'l^l, 1 -^1-2,2-^ illSS H] ^ oflEllii-, 2-°H«^ , g «] 
<d V) i=| <>1[6|j3, tqo?)^^| ^-g- ofl^lS, 1=1^1 101-131^18 B]^ ofli5)l e Clo^^pl^ol]^ 

W^d ^BllS, JfS^l^l 1 * "1^ UJ^ Hl^ BflMEl-S>Olc^E^^ ^1^ o)lCHlS.)4 §4 Hl^ oJ| Ej] S 

-rr> 

-^.^e^lH, Hl^ <^4^1°lH, HBHM^Ml^m, tf]^ dom^l^o|E > ul^ ^-^l^)olE ( n]^ ?fi£ 

<HHB, H]^ ■f-s.s.^l-^l^lflH, «1^ cq§S.S.o>^Eiio]H, ^114*1 oHl^o] e > S-Alof-^BlH v ] ^ o>^£ 

oMSHH, wTd ^olS, U]^-)i-3)l^ «i£1S)1oie g w]^ -i-s.s.«!^7> = 4-^5)1 ^issf «1^[ o]]i€)l = ^-; 

cl^ ol^oj^m ^-o], r^ij o)El-ai-il<ilE i t^ig ^Hl-a^^e, rqjfH <>Msii-1HJ=.); t^ha}-^ tj^ft 

^Ei^i sat)-, oiiiofls., ^7}% t^o^ *mv\<%<% safe ^^^l ^>-s-€ ^ $1^. 

^m. si-'a ^^i°n ^*ife ^ *)) a j-^, ^fli^ ^ ^s.^- ^ bii^^b.^ ji^-sife "a^^^i 

•g- t<3H A>^fe 2f tiV^-^Sl ^A]^^, ^7l«- M>^«r ^Al^EW ?l^-fA£^ ol*Hl 

-a^tt ^oi^-. 

€^1^^ 1): 

*r*i ^-^1] q(l)sL ^^^^1 &n 7l#AS. 20~75»%olJl, 25~701-%7> 

SH, 30~65»%7l- e^- ttl-^-ajsj-cl-. 

^^1 <N(II)S. HA) s3fe «>4^S| fl-fr**, S^ll ^4^^*- 7lS* Sfl^l SO-yO^^l^l, 35~65#-%7l- «i-i>-aq*i- 

^, k0~m : &%7\ h1-^ ^s>4. 

O.l-SO^^lJl, 0.5~25€-%7> H>g-2lSl-^ f l~20»%7l- ^ M}^^; 

2) 

4 t 1 ^ 'T-x) mi)3L &^}5]fe 1>4^Sl %i-fr^4 ^^1 7l^<LSL n*\ 0.1~25*%^lJl, 0.5-22^-% 

7} wV#3l*M, l-20-i-%7> c}4 H>^s>4. 
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*1 (pI)~( P VI) 44 6]^ 44^- 3L4 s) alafl MJtS|fe 44el-44^ 7l» a-S-*>fe 4-4444 4444, 44 

4*144* 7l^*JS. 44 I0~70*%*l-il, 15~65*%7> 444414 20~60*%7> 44 44444. 

4 4^3 44 44 4(11)3- S4|S]4 44444 4444 31*11 4^44* 4^.*S. 44 20~70*%*1 JL, 25-65*% 
7} 44444 30~60S%7> 44 44444. 

^ Ai(in-a)~an-d) *4 4^ 44-^- S444 44444 44^4, 44 444^* 4^*js. sfl4 •as^As 

0.1~30*%*1:E, 0,5-25-S-%7> 44444, l~20-i-%7> 44 44444. 

^0.3.4 444* 4^*.s., 44 4-44314 *r4 44 *fr*fr .3-444 44^S4 444 444 
4444 -a 4£ 444, 4-4444 44 44444 4(1)3. £.444 44444 7]^o.s 44 99 

*% «1«*7> u}^^jq^t, 90** 4 4-7} 44 44444, 80*% 447> 444 41-444. 

444 <r44 44 44 -g-44-4, * Jf4 3S4S-=7-efl44 44 *4^-4 € 4443, 1,000- 1,000, 000*1 4444 
31, 1,500-500,000*1 4 4444:4 2,000-200,000*1 44 4 44444. 2,500-100,000*1 7>4 444 44. #4 
^4 S"7>^=*1 3.4 444, 4444 47>44 4 4444 4444- 444, Mwfe 4*44 44^« 2444 444 
fc^iflS 4444. 

4 ^*J1 4*4 444 4* *4 444 44^4 44 *444 ^SlSL 444 4 Si 4. 

■a. ^tgeq 4444 ^44 5.4 4 « 3ES.??|x|^e 3=4*44, 4afl 3=4**11 471-44 4-444 444 44, 44^ 
M.4 44 ja.^44* 7l^*.S «M 40~99.9944%7l- 4444-31, 50~99.97^^%7l- 4 4^44-4. 

4 444 3W44 ^44 2.7:11=1 u. £S.44^H 3E4*4 444 4^ 4^ 4^44 4/^4 4^44 4444 4tt, 

*^44 44«44, 4^44 44444 4 *4r444 Tf-dt€7>* 1- 4 444^ 444-443.44 4444 44s 

444 4^*4444. 

4 444 4444 ii^t-g- I^lEjl SS^^liS 3:^#*1 ^4 ^ ^l^^^-l- #-^Br ^-f, 250nm*14, 

H^^jSj-Tflfe 220iim*m^ M^-g- ^41* 4**1*1 *l*l^fe ^l^liS sfl«* ^J£, ^ ^^1^3 ifl 

4-^1 iMHf ^ $i*-°l, *1^J€: « ^#4^ 4 s 514. 

471 ^^#^^4 iSfe JP-A-62-36663, JP-A-61-226746, JP-A-61-226745, JP-A-62-170950, JP-A-63- 
34540, JP-A-7-230165, JP-A-8-62834. JP-A-9-54432 « JP-A-9-5988^)l 7)^s|4 *lfe ^Ta«^^7> ^4- SE 
4, 4^1 4*3 3fl«*MJ*l* 3fl|£ 4-§-« ^£ 514. 

Af-g-^ ^ 5£J=- ^-7) Al^;4 #^^114 °H£.fc, EFtop EF301 ^ EF303(4 *>7l4 4^*1 44 ^1#), Florad FC430 
^ 431(4 13 laS 3M 314 *Il#), MegafacF171, F173, F176, F189 ^ R08(4*]^^ <9a & 4444 ^ 
Surfion S-382, SC101, 102, 103, 104, 105 ^ 106(444 44 ^#)4 *^44 «4^1 « 4^44 

»4^iis.4 #ei-a4-4 ^4*(i KP-34ic-a-«ia 44^4 ^1*)* 444 4 sa4. 

47] ^45^ «4^13 44, 4^3 s4»3 3-^ 444* 7l^*.s «H4, 44^1 *.s. 0.00i~244%*lJi, 
0.01~l^4%7l- 44^144. 

*1&14 ^14*4^1* 44*14 « *144 a43 4^ 44. 

4714 *133 71)4 #47fl4 444 ^El^-^Him^ 441 *el44°H4€ ^b]1o>4 *e|4 

4^14^1 44 4^1^. 4 #e)4444^ 4^14 4^1-2-4 44 #h14 a H14^ 44 4^11^.; *4444«€44 4^- 
oiiEfle. 4 «444°il«^ ^4 44 44^-4 44 *2l-44444 44 44 44s; #El4444€/*2l*4HS.44 
4^ 4444; is.Hl4 3.^44^*1^, is.44 h.^4w1eiic»]s, a^^444*is, aic*ei|o!|*i 

B, ihs.Bl4 Eej^ofloije ^ ^e«i4 he1^444*1s.4 44 4 4 44 4^4s; 4 €4444 €^1 ^s 
al4 aic44E|]ois ( #e)4444^l ^s.«14 siii444*is, #4^-441^ 4 3.^^4444^ 1-5144 
ifi 4is«14 Hel*44*lm, 4 *e|44444 4x^-«14 H2l^444*ls4 44 »e!44444 4iMul4 44 
4 °fl^s. 44 44 h]o]^4 7}|4 4^47> 44. 
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°]^& TiMlMMlfe ^iLS, Sfe ^Efls, Aj-g-ifr ^£ fltj-. 

fe (CIDS SA]s|fe fl*1k v t£ 

*KlWH, X c fe %€^>. -N(R 53 )- £Efe « o a3^-ir SA]?l tq.. 

R B1 , R 52 Kfe R 53 O.S. a^lElfe <£Q7]<$ oflc^ ^1117], <$i£7], ol^HS*?!, n~-^-m7l, o]^ 

•"MM, sec-^171, tert-f !7l, ^7], ^ 4^7| ^ 1~8<3 <iM7]7} §Jcf. 

^7]«r ^0^, R c '^ a)Hfe t-fH?!, n)l^-Al t "^«7l ^, t-4^71^ 3*> ^7], ^^S.S.^71, l-o^Al ofl ^7] , 

l-^^^!S7l, l-fl^S.Al^l^7l, l-A}ol§ig.Sij^AHl7l ^ l-E2-Cn-^Al)-o1)^-Alof|^7)i4 *l;S^;^l|^- 
7l■ll^:£ &fe l-'tt-sMoiiu?'!, l-"i^- A HlW7l ^ l-^]^-AH^7ls]- ih£r ^aH^I, silS2q-sl-o] = S s)^^7l, efl 

4^H#s,«!^7l7V sa^. 

R c ir 7>ja#4j- ^51-^^71 SE^r Jiel* M-fri^fe nl7]- &7]°]tt„ Aj-7] 7>3a^-B- i&5H=4x7l^ ja-B-s}fe nl7l- & 

71^ <4Hlfe oM'jM, ie.a-s.id, HelAl-ol^cil^ ^s^AHl-s.^cl}?t > SEj^, ^la^l, ^ ^ nl7fl<£[ ^ 
§>fe ^^]S.ols.7> 2*4. 

M-H 1 ** -t-fi-^fe -«-7l nl7> #7l^ ^Hfe nl7ll^ 7j^ ?>±r aepl- sa^K 

^-71 7>H f-fr ^SB^l Sfe aielfe 33"€ a}3 ^l^Hl ^ sa4- ^7} *|«-^ h}^* 

«|St «-S.^l€7}, 7.1o]-^7l, 1-4-51 tt«7l, €:£<t 1~4<?} ^-7-171, l~4tl 4^7], 1~4^1 4€ 

^(Cro^Al R 60 SLS. SAlSlfe <tti7l^ oflolife iH7l, ^1«7], r«a<7|, *l4iHS^7l, n-^-^71, ^rfc^-«7l, sec- 

•¥-171, t~Jf 171, S!^7l, 2-ofil«!€7l ^ 4^714 ^:«7l7V Sd^. 

R 61 Sl ^ofl^t-^7), *H^-Al t-Jf€?l ^ t-^^aj- 5fe3x>^7l, 1-^^01)^71, 1-^7} cfl ^71, l-^l^^ 
AH^7l, l-A>ol«sS|^^-Alo)j^7l % l-[2-(n- J f^-Al)-o 1 l^-Alo 1 1^7l2l- 5fe ^]Sr*ll» 7>^ ^JE safe l"^A]ofl^ 
7), l~^^Altf(|l7l % l-ofl^-A]^^?]^ ^ t^AH]^?!, t-¥-^-Al7VS.Ji^7l ^ t-^^Al ^7] 5}- ^ 3S> 
°^Al ? >Sji^7l, Efl I^"lEi ^1 ^^7l, E)lJE2l-*>^^S.^'d7l, HEl^l^S^, t -^-^^^7] « 
S.mW|l^l7l^*fe S2l<8-^€^7l, ^ 3 -^A>6l#S«!!^7]7>Sa i C ; i-. 

^ %tgs| -^(CI) J£fe (CIDS. S.A)£lfe ^#fe, tfl**>fe -ii ^S.^lH4 ^s^-^xj: ^j£Sfl afc t(| 
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* s.*\^M. #3H3 2^S-°)H, ^(Ci)4 {cms, fiAjs]^ o^oj^fe -8-*l Sfe n 

€• 5L^lBja -&KCDH- (cms sro#3 $-fr«8=£-, ^^l ja^* tf-fr^* ^i^as. 4) 

4} (CDS 3^1 3 W^a] oj|7> s|-7l £HWCI~13~[CI-108]3. £*lsH 5SU, iRClDJl SAI^t 

-S-*l|« <17> §>7] ^*[CII-l]~[Cn-52]S 2E*lsq*l a}*]^, *^o5i ^ ^ o|7lofl &^s)fe $ 



C<CH 3 } 3 . ECI-1] 

o 



o 



CH(CH 3 >OCH 2 CH 3 ECI-33 

D 



D 

J-J^)- C- O— ca{CH 3 )OCH 2 CT(CH 3 ) 2 [Ot-4] 
O 

^~^)~~ C— G— CH(CH 3 >- O — <( )> [CI-5D 
6 

C- O — CHCCH 3 >OCH 3 CH 1! OCH 2 (CH 2 ) 2 CH3 tCI-63 

W 

o 
o 





O 

-^C-O— CKCCH 3 >OCH 3 CH 3 . 

^-^,c-—o — ( ) 
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OH 




it 

o 



OCHCCB 5 }OCH 2 CH 3 



C - O - CH(CH 3 )OCH 2 CH 3 
O 

OB 





[CI-12] 



u 

o 

OCHCra 3 >OC53 2 CCH2>2CH 1 

[CI-14] 

it 
O 

OCH(CH 3 )OCH 2 OTCCH 2 CH 3 )CH s CCH^CH n 

[CI'151 




* C ~ O- CH(CH^>0CH 2 CKCCH 2 CH 3 )CH 7 CCK 2 ) 3 CH3 

n 
O 

0 CH(CH 3 )OCH 2 CI~IpCHv(C^> 2 CH J 

[CW6j 

/!—7^~C - 0 - CH(CH 3 )OCHnCH^OCH 2 (CH 2 } 2 CH 3 

^ 6 
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CCI-1T] 

C-O- CH(CH 3 )OCCH 2 CJ^O>3CH3 
a 
O 

OH 

ECI-18] 

C- O - CH(CH 3 >0(CH 2 CH 2 0)3CH3 

o 




OCH 3 




C— CH(CH330CH 2 CH 3 
O 

C- O " CHCCH 3 )OCH 2 CH 3 
n 
O 

OCH3 





it 

o 

QCCCH 3 ) 3 

. C -0-'C(CH 3 ) n 

5! 
O 

OCOCH3 

! 

6 




[CI-2DD 



[CI-21] 



[Cl-22] 



[CT-23] 
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OCOCH 3 




C - O - CHCCH^OCH^CHa 
O 

CQG-cH<c^oa^aa 3 . . 




C-O- CH(CH 3 )0CH 2 CH 3 
ii 
0 

COO — CmCB^OiC^UB^Oh^ 



o 




ECI-25] 



tCI-26] 



COO- CH(CH3)0-X^^ 



c - o- ch(CH 3 >o 

o 



^^-C-0-CCCH 3 } 3 

o 

Br 

O 

2Jc^ c *V C-O-CCCH^ 

6 



[CX-27] 



[CI-28] 



LCI -29]' 



rci-30] 
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171 [a-3i] 

J^p-CHz- C- O- CH(CH3)OCH 2 CB^ 
0 

Jj^^CH 2 --C- 0- CH(CH 3 )0CH 2 CH2C1 



[a-32] 



[CI-33] 

CH 2 - C- O-CHCCH^OCHsCHjSCH^CH^CHa 



0 



[CI- 341 



Vi"*~~7 [CI-353 
CG0CH(CH 3 )0CH 2 CH 2 CH 2 CH 3 

T | Vcooc(ch 3 ), 

'XXc^^ coocH( ™ 3)0CH,CH3 [cl_37] 

H 3 C<0H 2 CH 2 C) 3 0(H-QHC00C^_ 

I YT^CGOCH^H^OCCH^CH^CH;, 
<JS-~S- [CI-3S] 



H 3 CH 3 C0(H 3 QKC00C, 
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0 

o— ch 2 - c - o- cHccEyooayafe Eci ~ 4d:! 



ECI-41] 




V 

p-CH 2 -COOC(CH»3b [CI-423 



H [CI-433 
b-CH 2 -COOC(CH 3 }3 

o 





_ ^ 0 - CH 2 - C - 0 - CH(CH 3 )OCH 2 CH 3 



0 
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OH 



OH 




[CI-S6] 



OH 




COOCH(CH 3 }OCH 2 CB3 



C00CHCCH 3 )0CH a CH 2 ™ O^L^j [CIH5S1 




OO: 



COOC(CH 3 ) n 



OH 



X00CHCCH 3 )0CH 2 CH 3 



"on 



[CI-59] 



[C 1-703 
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^C00CHCCH 3 >0(CH^CH 2 0^CH 3 



COOCH(CH3)0 " C%CH 2 - S~ C(CH 3 ) 3 



ECW2] 



.COOCCCH 3 >3 



^OCH 3 



[Cl~73] 
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OCH 2 CH 2 CH 3 



C00CCCH 3 )3 
OCOCH 3 



OH 



COOCCCH 3 ) 3 



CI 



[CX-761 



OH 

1 ' C00C(CH 3 } 3 



rc 1-77] 



OCH 2 COOCCCH 3 ) 2 CH2CH3 



[CI-78D 



CCI-79] 



OCH 2 CGOCH(CH 3 >OCH 2 CH 3 



[CI-SD3 
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OCOOCH(C3^)0(CH 2 CH 2 0> 3 CH3 

[CI-B13 




OCOOCH(CH 3 )C>CH^CK 2 ~ O 




OCH 2 COOC(CH 3 ) 3 [CI ™B3] 




OCHzCOOC^CH^KHaCHCCHg), 
[CI-34] 



^ [CI-S53 





[CI-86] 




CH^COOCH(CH3)OCH 7 CH 3 



61 



[CI-B83 
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CH 2 COOCCCi%^ tCI-SO] 



CH 2 COOCCCH 3 ^CH 2 OH 

[CI-91] 



CGOC(CH3) 3 

jf^Jj [cr-92] 

i 

COOC(CH 3 >3 



rci-93] 

^CO0C(CH 3 ) 3 



jQOr 

OCH 2 COOC(CH 3 ) 3 
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fjf^ ECI-S63 
OCH 2 COOC<CH 3 >3 

OCH 2 COOCCCK 3 >3 

OCH 2 COOC(CTb) 3 

OCHzCOOCCCHs^ 

[CT-9S] 

CH 2 C>3COOCH^C0 -A 





0%C)3C0DCH 2 C0 



,0CH^C60C(CH 3 ) 3 



jOQt _. 
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COOCCCHjk 

GH [CI-1033 



COQC(CH 3 ) 3 
^^OCH^OOCCCHg^ [ci-104] 

0CH 3 C00C(CH 3 ) 3 

OCT 

[CI-1Q6] 



COOC<CH 3 ) 3 



COOC&Hg), 
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OCOOC(CB^>3 

6 



OCHCCH 3 )OCH 2 CH 3 



och{ch 3 )och 2 ch(ch:3>2 



0CHCCH 3 )0(CH^CH^O^CH 3 



OCOOC(CH 3 ) 3 



GSi(CH 3 ) 2 C(CH 3 ^ 



Ecii-i] 

[CII-2] 
ECII-3] 

[CI 1-53 

ECII-7] 
[CI I ~S3 

tcii-9] 
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„OCHCCH3)OCH 3 CH 3 



tCII-lO] 



OCX - lci1 - 113 



„ OCH<CH 3 )OCCH 2 CH^O)3CH3 



tCII-123 





OCOO(CH 3 ^ 

OCOOCCH^ 



[CI 1-133 



rcn~io 




OCrKCH 3 )OCH 2 CI-I(CH 3 ) ? 

OCHCCH3 )0 CHzCHCCHsfe tCI I~l 53 



aCH(CK 3 )OCH 2 CH<CH 3 >3 

O CH(CH 3 )OCH 2 CHCCH 1 ) 2 
OCOOC(CH 3 > 3 



[CII-I7] 



OCOOC(CH 3 )j 
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ocooccii^ 



rcii-20] 

0CHCCH 3 )0(CH^CH S 0) 3 CH3 
[CIX-21] 

H 3 C(OCH 2 CH 3 Q30CH 3 C)HCO 

OCOO(CH 3 > 3 

<^V^ [CII-22] 






OCH(CH s >0(CH^CH,0? 3 CH. 
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^OCOOCCB^ 
^^^^ 

(K3Q3OOCO ^^"^^ 



OCX ■ tCII-353 



H 3 CH 2 CO(^QHCO 



uu 



W ECI3-291 



v ;^ocoorcH 3 ) 3 :::1 , 3C1 
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Br ' 
Br 

^^^^OCHCCH 3 )OCH 2 C3^CH s CH3 



OCOOCCE 3 )3 



QC00{CH 3 >3 
CI 

0CHCCH 3 )0CH 2 CH 3 



Br 

OCBCCH^OCHXH^ 



[CII-33] 



fCII-35] 



[CI 1-36] 



CI 
Br 

aA- 0CMW CCH-3V3 



[CII-33J 
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0CH 3 

OCHCCH 3 )OCi3^CHCCH 3 > 2 



op 

OCH3 




COOCH3 



[CII-4D3 



tCII-413 




0CH<CH 3 )aCB^CHCCH 3 ? z 

COOCH3 rcxi-423 




OCOO<CH 3 > 3 

COOCH 2 CH(CH 3 ) 2 



LCII-43] 



0C00(CH 3 >3 



I 



XOOCH 2 CB 2 CN 



CCII-4-H 



COOCH3 — 



(CH-4S] 
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CCII-47] 
XOOOTzO^CHsCH^ 

ECII-4B3 

XOOCH3 

[CI 1-491 

^gch(CH 3 )PCH 2 c:h3 
X00CH3 

[CII-5D] 
s OCHCCH 3 )OCCH 3 CH^O)3CH3 

COOCH3 

[C1I-51] 



H 3 CH 2 COCH 3 C)HCO 





.0 

(H 3 C) 3 OOCO 



^3} ^flEj^ ItWt «r Slfe ^l-l-(s>7l » Q^*t "°]Z\-3L «>1*MI 91^. 

«-«flsH s§*m^. ^3 W^^f ^ #£.71- i#^e}x)«V H.4 ^1 

uJ:4^*£Jf^| #£r, °J:S7l, se]^ ^7], o>^7] 5&fe oMftl?!* J£-fr*H5- -ae^Ki 3H «>^3)^- 

4. ^-71 -SS-iV s]-7l^(i)~(5)^^ *|.q-s. w>*t 3 

o ^ 
R ld C C COOR od 

CH, 
I 

O — S0 2 R d 
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R» C CH CH 2 ' O SO, H. d (2) 

II 




(5) 



O S0 2 R d 



R d fe ^^7], JLE^ ^71, 6>^7l S^r f}^7l# K*l*ka, 

R 0d ^ <M zf-g-^-S. ^ Si^ 7)91 -COOR 0 «- TMi*H= 71* Sa1*>ji, 

R 3d ^ <a-«7]. SEl^ «a«7l, «>«7]v+ 4^^711- 1^1, 

R 4d ?i R 5d * ^4 7H1^^S <£Q7)m &*m$=n, »3* -r5L si**. 

R 6d ^ ^^«7}l+ ^7l» a A] 3-51, 

R 7d fe ^i€7K JIB^ tt«7l, ^>^7l Stfe *]-*«7l» SA1SVTJ, 

R 8d fe -&S71, Jiel^ -frS?!, <^>«7l iEfe l£Ais>n, 

R 9d fe ^&«7}, tig 71, j3.t£W ^71, ol-^7lx+ o}ft7lt gAl«Hrl3|, R gd $ R ?d fe *fl-*H J1E1« 4= 

R 10d fe <a-«7l, Jiei^ ^71, ^Al7l, 6>«7l, Oj-^71, C,}%^*}7) J£^r ^N4-Al7l» SA]5}jl, 

R ud * % V S7l, ^Al7l, o}%7), °mQ7), o}^A} 7 ) J£fe ShWl* ILAlSHrdl, R 1(Jd ^ R ud 7> ^SL 
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*K1)~(5WH, 4?1 <&^7Hfe- 4^4 1-8*1 *Jr^7l7> jflji, n 4*)MS-4 H141, o^ 7 l, = s.*7l, o]^ S SL47l, 

-*7l Jie)^ ^7l^| *Hfe 4^4 4-1091 <&«7)7l- $jU, n ?-^lofls.fe, 4°l«S-HS.:i7l, Afoi^s.^^?], 

^«7l. o]i^l7l, ^4141 « 31H44<>l«3.5lcfl ?\^7}7\ §14. 

#7} o>«7l^ oiHfe 4^4 6~14*1 4*714 ZL ^^H^t 2(1^71, 4»^7] ^ *«7l7> §14. 

^"71 0>^^7]^ dj|ofl±=, 7~20*1 ^*«7l7> $131, ZX -^H)S.fe, flS?| t 3flm^7l ^ 4S i Hl 1 §7l7)- $14. 

#71 <&^Al7]^ IMfe 4dt4 1~8*1 ^^l7l7> n -^11|5Lfe, 1)4*14 ^^71, S 5=4*1 7} ^ ^A]7l7> 

§14. 

#7] 4?fl^7lsl lls^r 4^4 2-6*1 tt-?fl^7l7> §1ji, rx ?*IHS.4 ^7), «3.*|^7l, <£%7], ^-n^7], 

7), m]^7), U AH«S^A«|^7l7l- $14. 

#71 4m4*]7]£l 1|1|fe fit 6-14*1 444*]7l7 r §1jl, n ^iSfe, 3ffl^Ai7l ^ q-£^Ai7l7> §14- 

#71 ^m4 A l7lS| iH^r 4^4 2-8*1 ^^^l7]7l- §JjI, 0. 4*flH£.fe, «1 44*41 ^ 4*4*17171 §14. 

<=-l&I4 Al4*)]fe 44 *14*l)# til 3.44 4:£ Sl-^-4 zx *|«4|41 «4S.feCl, Br ^ F4 #£■ 4s;i44, -CN7l, -OH 
71, 4^4 1-4*1 4S4 4^4 3-8*1 A>6l#attfl7l, 1-4*1 44*]7l, 4*144^714 444*1^ 

71, «S7l «J ^vii^7l4 4**71, 2ji^AH]^7l4 4* 4114*14471, 4^4 2-5*1 44*14^11^71, ^ 4 
i4 2-5*1 444*1 71 7} §14 zi44, *14^ >g^7> o^H 4^^ 32 4^4- 

R 4d 4 R 5tl 7> a-i^. ^4403 *3 AjEi^. 3xei oj 13 _rq^^ j,^ ^ ^44 jlz\7\ 44. 

R 7d 4R 9d 7l ^44°3 ^*J^ iife4Its«« Jiel ^amis^^ :LLe}7l-$14. 

R 10d 4 R lld 7> *1S 444^ HD^ 34M <5 1IS.^a]1^ ;ae) ^ 3-4^*1^^ Jiel7l §1^4 0]^ 

4 ^e}^ 44 ^.^vflofl #4,^4^ ^44 451 §14 

471 4-4^713 ^i^^ Rod 7l-t-4l7l ^ t-ol-47l 4^1 34 4«7l, oi-fcJL5.>i7l, i-c^Ai^i^l, l-44*H* 

7l, 1-01^44*11)* 7) ^ i-*41*s.«)44*H«7l4 4^: 1-44*1 ^I^oIjl, ^i^ah^I ^ i-li4*HM 
7I4 4^ ^AioH^7l, tfls44' :i ]H.S3Tl4^7l, sfl b. 44°1 s. ^44^71 , eei-y^^^l sfe 3~4i4 0 l#s.«!4 
7|*i §14. 

R d , Ro d , ^ R ld -R lld ^ 44^14 4^4* *1*H ^^44- 

R d : ^1*71, ofl^7l, 3SL^7), 4€7l, 447], He]44-SLS.im 7] , W4¥^-£.41J7l , ^4^44^^4171, 
2,2,2~J=e144J2-S.^€7l, ^144 €444AS.^m7l, 114*1^^71, 44^71, ^4«7l, 44^-3)1^4 4S«7l, 
*}°ms,m£7) 4s.7lc.lJi, 

R 0d :t-4*7l, 114*1^1471, H4*Hll7i, i-^4*Hl«7i * eHH44<>1 4471 c-Ui, 

R ld : 11471, 11«7l, HS.471, AHl-S.SS.47l, Al-o]^s.4«7l, A}ol#SLsn^7l, 211^71, 42.^71, ^1^71, 2)411^71, 

H4*]7l, 1)4*41, ^S4*l7l, 2ll^-Ai7l ^ 4S4*l7H;n 1 
R 2d : 11471, 11^7], H.S^7l, 4S7l ^ ^^741^, 
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R 6d : °fl«7l « <H^7)o)sl, 

R 8d : ^1171, ofll7l, ©l-&HS*7l, t-~¥-*7l, ifli^l^l. ^*1#S.«>^7] , ^7] $ iM^oj H, 

R 10d : °fl^7l, SS.^7l, o]^5.S-^7l, ol^f_7l, A>o]^S.= S«7l, A>ol»S.«^7l, ^.^71 , 

Pf|^-A]7l, oflS.A]7l, S\M7], q-Hl7), ^7l, SH*/| 7l , i+xe^A^I, Wl^^A]7) ^ Pfl * «) \4^X| 7] o] JT, o^o] R U(J 4 
^-f o|fe 3-A^H*3.*(-M|V| Jie) ^ 3-44,01 El) ^ 3ie|olEll, ^7}jL^^r <Jhfc€^* 4^ Si -31, 

R nd : ^M7l, ofll7l, 5£l7], *liSi = S*7l, Jf*7], ol-fcJ^7l, *S«S.<[ 7^ AW«±««7l. A}o] «£.q ^7) , 
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* Km-*!, sro*s.fe *?(4)a ^■a-ol wl-t^sf*!-. 

* t^ofl^l, 3Ma*«U ^7>sl^ ^S-aV ^^^-^--i-s! 2i^#sl ^ 31$ * fl-^* 71 S*JE. *H 0.01-10^% 
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R 251 

(A} 



R 250 -N-R 252 

O^H, R2S0 ; R 251 « R 252- ^ ^ £ olo^ zJ-Z^ ^£€4, 1~6^1 <&«7l, €^ l~6tl *Httt 

£4, 4^ 1-6-a siSJKWgW, *I«3q^4 Hi*!** 4^ 6-20^1 4*711- £44^, r25i g R 252^ ^ ^ 
3lBj# ^s. *14- 



(B) 

N—C=N 



t I ce> 

; C — N^C 



I I 



z c 



R 254 ^255 



K j 

I I 



R 253 — C— N—C— R 256 < E} 



I 



(d\7]*\, R 253 , R 254 , R 25S R 25f % 4?14 41- t£- 5^4 44^: 4^ 1-64 4«7l# £444.) 

-$4 4 *44H4 44^ 4^°! t^-s. o)^-sj g^*}* 4fe 4^4-8- 441-°] 4434:2, 

44i44» 444fe oleics 9 *14-£M4 «1*144 4 c 1^7l# -t 4 ji-frsfrte 44* Sfe 44 <>HM* JMW 
- g^-g-ol cj^- a>^-q^. zlo)} -*H14 ofloflfe *143t14 a]*l«Ma ^^W'S, *14444 *1*144 *M Jn^eJ 
■Q, jq*^7li+ w]*14€ 4* 1 ] ^4^214, 2143714 ul*|fl:^ 4 t, l^»^4, *14=!7i4 »1*144 44*. *14s] 
7^14 4*13:4 44#, *14£I44 4*144 444, *14344 4*144 4^144, ^lfSl^M- 4*144 ff-4, *14£)7} 
4 4*144 444*4, *144t14 4*144 44#4. *|4£|44 4444 4^144, *14£M4 4444 «Hiit 

a4 1 44444 4444 44>-4-4-§-3L€4 44. 44 44*n4 4t^t ^-^^ o^ict^?], 444- 

4^4, 44^4114, 4144^4, 444, 4444, 444, 44444, 444, 4«*44. HS£7], 4^444 

44^47} Si^q-. 

-a-7] 44-§"4 4444 «Mt?oW^, l.HW^e, 1,1.3, 3-ii<l|S*l4|«T L 444, 2-44^444, 3-44 
J=.444, 4-44^444, 2-44444^444, 4~4 "11444:^4 44, 2~44!44^444, 2-(44^°114)44 
^ 2-01-01^-3-^]^^^^, 2 -44^-4-44444, 2-44^-5-44444, 2~44^-6- D 11 1 1444, 3-44^4 
1444, 4-44^44444, 3-44^41-44, 4444, N-(2-*}4 H)4 4 44, N-(2-o]-n]i^ofl ^[>iq 444, 
4-44ic-2,2,6,6-4s4444444, 4-4444^4444, 2-44^4444, l-(2-44i^fl4)-4#44, 44 
#, 3-44^-5-4444*, 5-44:t-3-44-l-p-#444#, 444, 2-(44 4)-5-4 44 44, 4444, 

2.4- 4 44^4444, 4,6-4 4S-444 444, 2-44*4, 3-44*4, N-fWtfi?!, N-(2-44i^iil)-g-£4, 

1.5- 4 4444444s44.3.o:ife-5-4, l,8~4444444^-£-t5.4.0]44 -7~<4 2,4,5-H444444*, N-4 
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!-&i4, N-*H€*3£€, N-*lS^AH^[#asl, N-1!«*I%, 4 a ]tS«! A JH 4^^3.£^4(CHMETU)4 
4-& 34 4£.*fl H JP-A- ll-52575ofl 7]*$. *14H. «4, [0005 H 4*11€ 4)4 $144, £ t^ 0 l 

4&14 c4|Alofln]. fla 444^5: 444. 

J14 4444 441-4 4*H€ ^l^fe 1,5-4 4444 4-4«3.[4.3.0]-5-ii 1 4 l,8~44*>4- o l A l- ,:, l§S.t5.4.0]~7- 
444 l,4-444444-4#3.[2.2.2]4 1 S:, 4-44144^444, ^544 €€31^=44, 4,4-44H44444 4 
a 444, 444#, 4444, 4444, CHMETU4 4^ 34 Si 4^(1, 2,2, 6,6-^44 1 i-4-444 , i)44 

5*1} <s) jest). 44 44 j= 444 44. 47I 4tl~§-Sr 4-8-4-^5..4, 444 af<?l 4*H 4^4fe 4 & 4 

444 441-4<^4, 1,5-4444444-1-544. 3.045~^4 l,8-4444444#.§45.4.0]-7-4 c l)<I, 1,4-44 
444 a}4 #342.2.2 14€, 4-44444^44^, ^MlWHM, CHMETU It «li<1.2.2,6,6-«^M«-4-3fl 
si] 4 4)4 w>5fl °1 H7]- 4#4 44. 

i>l^f ^i-«-fr ^71^ 4lM-£r 44^-3-4, ^ * 2* i&444 A }&*i t-E 514. 4-8-^fe 44 
4714 4444 <4g-, allxl^H S^»4 4*fl ^-fr^-i- 7]§AS«i^, 0.001- 1044%7* °J444:a, 

o.oi~5*4%7| 44444. 4-§-4fe 4=4 o.ooi**% 4^ ^44, ^^HS-fr <§7]^ 4444 ^43, <344fe & 

47> 44^ 4 443 — ^ "*4 10^4%-t" 3L44 ^44^ 4£7> 4^44 1344, 4^444444 44£7> 

<S4 44 €4- 

* #44 47) 5.4 e|h llJI^iS 2:4^-4 444 ^HAS4»«fl^ 4*(-^*ll 444 4^4, 
^44, Wi^l 4*11 s* 7>444« 4 Slfc 44% SZ4. 

4714 4*4 4444 4444 44, 444 444 a^S** 44-4 3E.S444. 444fe 44 44s.fe 4114 
4-1-5144^, 44#3L44fc. 4oms. ;s i4i : - 2-^4fc, ^ -44 3.4^-, 44 44 4s., 4431 #4§. jail's 4 
43-, 4 €4 ^4 « 5.^4* 443., 2-1411S 4444^, 44$ ^4# 2.^4 <8 °«3. 4444H, 

g-Sj* JSLb^M 445., 5.^41 443- o>^ sfl 6] s. *-¥•<&, °11€€ 4J2-44H, ES|J 4i!4M 

44 44401s, 4^ 4^)Eflo]E i osiu 4341s, 41 444s, ^14 444-H.3-4-£- l: fl4H, »fl€ °H4 A lss3l^. 
vfloiH, ^4 ^Jf-isfH^ 011^ lEj^wfloi e, =3.4 s| ^Bfl 01 h, N.N-^^m^-l-^ 0 !^, ^Hl 444°1H, N-^14sj» 
el^ SEfe 3IJS.440I e.s.44»1 4^*1-4. o]e^4 4^fe ci-401 4 3.4 o„s. 44^ 4^ ^4. 

01^4 4^405}*!, 2-^4fc, r-4Bia4^, *114€ ^« S-i^lH ^^s., <^^^9 a^!4 ^131^, <1«« 
^b)* J2.^«114 ^tfls 4431< : >1H ) e-sl4 a.^'i ^l^ils., hs4€ #2?* a^ll <H131 s, ^14^1 7K&vll 

oIh, 5.s.4€ 4JavfloiE j 4^ 4^ei1o1m, «114 ^-^l^S., <^11 431^1^., »114 >i44^s^^v-(ioiH, <*m °114 A ]H. 
aalliom, N-^14^»e)^ ^ 3lH4^> c> lH.S.^^r 0 ) «V^"^*>^. 

^164^^ 4 D KS1)# 471 4^44. 

4 4tgcH(| a>4s)^ 4a]l(Sl)fe oi]^ 4EflolH(a) ^ °114 3-°H4*l5.S3lj2.31olH(b)-l- 4^^. 44 D Ds.^| 47l oil 4 
4B)]<>lH(a)7l- 4ofli 60-90*4%^ 4^-S. 44^37, H >^«Wfe ^ <* 6 1 60~85*4%°l3., ^4 4^^«|-?)1^ 
65~80*4%°14. 

44 3 -<^1 4 *1 ^- 31 «1 s.(b ) ^1€ 43l4H(a)4 3:^=S c i 4-8-sife 4^s^, 4"1H 10~40^4%^I 
s. 44sU, ^ < 8 :6 1 10-3044%°!^, cl4 4*4«>7llfe 10~2544%44. 

47I ^4 431ois.(a)4 »ni 3-^144^3.^^- 3l^s.(b)^ 444 4"KSlH^, 70*4% ^^.s. 4fe ^ 6 1 
4444. ^ ^4 70*4% 44:4^, €■ 4^4 ^^4 4^*1 4^44 44 4 ^4. 

4 44^14, 180-C444 4^(b. P ), «>4444m 1851C44-4 4^, 4«!l£ 4444(SP)7> 12^14 4#4*> 

Tflfe 12.4 444 4 D Kc)», i~20*4%4 4^s., 444sM^ 3~i5^4%s. (a)4 (b) 444 ^-"fls 4 D B(Sl)oJ| 4 
444fe 44 4t44-4- 
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2.4*4 44(c)-!- «t^, ^4114 4444 441 ^ &4- 444, 4?l &4(c)7l- 20^!% o)^s. ^ 7f 
44, 7l* 4434 41444 44 4144. 

44(44 444 4fife r-Jfl5-41-(41: 190"C, SP:12.6), 4*144^(4 1 : 24212, SP: 13.3), 414 4 

239'C, SP: 14.7), N,N~441°l n 14«4fe(Hl;S: 200 1, SP: 12.4) 4 t\ *f| 1^444 = (a] $ :189"C, 
SP:13.0)7> 44. 4 ^44, Y -443.4^, = 3-14 7NB4WS. $ ofl^g 433.44 £7} * 1<34 s.41- 4^4) #4 

fe 144 41144. 

o] &]4 -g-t.fl(c)fe 4444, *lt?2f 444 SxliUsL Af-g-^ 44. 

114 £4444 44444, 414 -g-^(Sl) 44°)l£ 4^ ^-ri||» H>^-3|5>7flfe 5f=4% 4A 

S 4 444 45L 44. 

441 T 4fe 4"4 c)-a ^.ti||s.fe. AH#3-44fc-, 2-4 4fe-, #E]# Sii41 44S-, *4» s.i* 

n(|Tg eflBfle o^tljol^ 3g.li ^4# Ti^qJ]^ ofl^]3 2S.3.43-44S., £Uk41! 44-^ 4441 

H, -ill 3-444= 5.4 -S^IMM, 41 P-444 4:£4444B, 41 2LSL3g 4444H, 41 4dL41 

7fl#, 41 o)-4^oih. > 0^44 4444H, 144^ 1« 4 N^l^l-l^l 44. 

4- 141 44^ a4#4: 414 4*4 4411 4 4fe 444 4444 44 71^1 J£^44. 

4 441 464^44 444^r 44(S2)S 4?1 4*g44. 

1*34 444 7)U44(a4r ^11 44 4 H, ^1* S.ic41 44 S. 4444H, 3"1# 5L^4 

1 ^Bfls 41 3-444SS.4^44S., 41 3-<i44HSL4.3-44H 4 2~44teA3.41 444^ 

14^ 1*4 4444. 4 *44£, 444^=4- ess?! ^-1# s.ir41 isfla 4444^4 442.144. 

44(S2)4 444^r 4l44(a)fe 60~90#4%4 4j13. 444al, 4114?ll£r 60-85* 4%4:a, Ji4 4H4t11 
65~8041%44- 

4 4^ 444fe *ll244(bfe 20°C44 lcps444 41444^ n 13=7> 0.9cps 444 -8-^1^1^, o]sl4 

41 °]^Jfl 4#°1 S14- ol^olW^, 444°]S.7l- 4#^44. o|e^4 -g-efl^ ^-^£4, ^ 2^- 

* ^i-ai^ sa4. 

^ ^4 42-§-4(b)^l 10-40^^=%, 41^1®} Tim 10-30^^=%, 4^44^ 10-25^^%^ ° 0 > 

^-4(82)4 4-§-€4. 

1^4^-1, 4l^-4(a)4 42-8-4(b)s1 -g-4(S2) #4^ 70^^=% o]a o voi 4^-^44. rz 70^^% 4^14 

^, 1^31 ^-^oi 343 3 *j ^-ir 4=^ 

a. i^^A], ^3-g-4s.^, i80°CoH> 41-^^4^ 185T: ^l^^lJi, -8-4^ 44 P 1^1(SP)7> 1201^, 4^4 
4fe 12.44-^^1 -i-fll* 1~20^^%S1 <&°-5L, 4^^^1-711^ 3~10#^=%^ 4— -§-4(S2)44 4447lfe S°l 41 
^44. 

4344(c)« «4^^°1 «444 4-411 4^ 5U4. 44^1% 4344(c)7> 20^^=%«- s44°i €-^4^, 

71* ^-4^°] 41^144 #4 #3 €4. #71 *fl3-§-4(c)4 444s.^ r-Jf4sl#(4^: 190T:, SP: 12.6), £Sf 
4 4^4^1^.(4^: 242'C, SP: 13.3), 41€ 4^-4 <s lS(al ^; 2391C, SP:14.7), N,N- 441°l44ft4fe(4^: 
200°C, SP: 12.4), ^ cl°fl 11^44 S-( a l^: 189r, SP: 13.0)4 $14. ^l *44^, T ~44S-4^-, 4^-4'>l 
a ^ 414 4a4°lS7]- & 144 ±4-* 4^-44^ 3444 41444. 
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^•7|t -g-4(S2)4 Jf-7>a| o.a, 4^ 444 * ^4 A4* *44?14 4fe 134444, 44447llte 5f=4% °144 
4-3-3- 3 444 451 &4. 

A>-g-J§ ^ Slfe -§-«fli^ AW»5.«|4te, = 5-44 3-^41 ofltfla, ^ P -444 4 44S, 41 

^■El^^s, =3.« 434 6 1h, c|<»M|jg. <a:* 4 N-*«**3S«1 5U4. 

c-lsf g-o] ^na&^t ^js] H efl^H 2:4** 7144 £5.4^ 44 ^44154 fit}. 444 

4?ll7> 0.2~1.2f0It4 4°1 44344. ^ 4*844, ^Ji-444 Al^Slfe if 7^ ^- 7 H 44' 4*1 I** 444 4 

s. xi4. 

444¥4 44 444*1 ^-g-o)^ E}EHfe-, ElEf^ ^^.A>0| = , E]^# ^S^]E, 3» 444^, E)-^ ^ a-43€"4 
^ 7^ 44 4^14, 444 4 *44 *^S. 444fe 44^ ^Efl7|- £4*r *f 444 4^ 444 

4 cvd 44 S ^444 444 4£ 4^7} 4-M-4. 44 ^ r 7i^ ^V^l 4#4*r 331444 ^ 

>g44 4444 44444 JP-B-7-696 114 4*M 444 4 443 7}-§-^ 44, 4444 5,294,6804 
4414 t4l44 ^-rt 444^14 444*1 44444 44#3- 4444 Jfi-§-, JP-A-6-118631°?l 47fl^ <^4 tf><ti 
4 4 *M«* 4444 t7>527|)S 444fe 44 JP-A-6- 118656^1) 4*1^ ^44 ^Mi^l 4^4444, 444 
7] 4 444-1- ^44^ 4^4 444 w>A].>t7l 5g», JP-A-8-871154 444 "1144444 ^ te4fc-7]l 44413. 

6}s*o]$, if ^ a}7H 344fe jp~a~8~ 1795094 444 4444 444«- :s.44fe 4444 44 7 r $14. 

SI 4 Brewer Science4 4 DUV30 44^ 4 DUV-40 ^1^^ 7]1# $ Shipley44 A024 AC-3444 4* 444 
4444 444 44. 

4 44 44^£ -8-^* ^-^sl ^AjhAlol] 7l^r(o|l- 44^, ^7l«: 

^1 °>^3-» ^%A]^i 4^-, liflol^ o.s ^^-Al^Ai efl^^S. ^-t ^7> Sic]-. 0^71^1} a>-§-^ i.^- 

34-=a-ol l50~250nm?l b>^^}^4. ^4 4Ml*}7ffe KrF ^a]^ efl«»l ?H (248ran), ArF <$\*}v\ ^o)^(193nm) 
, F 2 ^AltH siM*) (157,*!,), X^a, ^4»J * 6 1 ^V-S-* ^ 514. 

4-§-7>^^r ^Aj-«flAS.^ ^-tr^-4S#, •H>W, "flBi-^M-S^, ^H.qo> ^-g-^aq. 

jf.71^ t^re), ol]^^ ^ ti-HS.^g<4 , ?!4 144^1, ^^l^ 1 ?! ^ i=l-n-^^o>=i^- Hsl^lSo].ni 
JE4, -*7l <&§4<y % v *^14 ^1^ 44 ^^AJL frfr« ^£ SS14. 

M4 

3-^E.^-Alofcl-tf!;^ ^El-3«Sllole, 4# wlWatefl^S. ^ f]]43l4-i: 35/50/15^1 jl, N,N- 

^^^^^E^lc/^E^olJC^^S/S)^ -g.g])Al^A] J7l|»^ ^J£7l-20%?1 -g-^* 100M ^3£4S4. °1 -8-^ 
ofl, 4a ^-4^14 ^1#'?1 V-65* 3«% ^7>«>3l, ^<H€ -g-^-S- 60°C^]^ 7>1A1?1 I0m«^ N,N41f°M]M«M^ 
»11 «&*4 ! l7l4 0 W 3Al?i ^#«H ^7|-4^4. 44 «7> ul-S-o] f=^^ Jjioll, al-i-^* 3^14 ^4 7]1S>JL, 1 
»%4 v-65* ^7>sVjl, 344 #4 s44^4. 44-i: *14tl ^1. 44 OJ l-6- 4^44 ^44^*1 3^ #44^ 

13 C NMRS 4^4 444 2:44^ 35/49/16°lSi4. GPCS. 444 *4™45 47}4-Sr «ei^El^i-a- 7l#AS 
44 7,8004 Si4. 



- 115 - 



10-0684155 



fcJfl 1, 2, ^ 3^r ^^.SJf^^ M-el-'a^-. 
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W§ -5£*H1(2):^*1 173 

2-<*0 1 f!-2-44t!:l tfl^at^olS, •fElS^g. nflEfa^*flo1S. ^ 3-«lS.-a|.^oVtf-^ nflEfa.^ efl^lH* 42/48/10 
S? Hl^rS sfl^-aZ, N.N-cl'H °M «a>i»lE/^H. g|-*^lEJMf<ft(5/5W -B-^MfW 3Ll!*^ 20%<& 100 

mt *fl2:4^4. o] -§~°->H, 4a ^SW^-M- 2#«s) V-65* ^7}s}aL, "go^ •g-^* 60'CHl^i 7>«a]?1 lOme^ 

N,N-^'II«oHBa}olEo( S&*fl7l«ho|^ 2*13 «4 |?WS4. ^14 ^7} ^of), ^S-<^* 

3^i«- *tt ?ii7]->as>ji, i#%sj v-65# ^7^3., 3ai?> s«is}£4. sH-a- #«ai?j ^ofl, w>^-^^ -a^^i ^ 

13 C NMRS. #^4^*1 ^ «1fe 36/54/10*1 & 4. GPCS. #^4 -f^-^S *«J^3 i ffl* TlSAJE. 

«fl-M 9.600*1 sa 4. 

*W 3£*f| a^m 443 2^ a l S 4fe ^U8~2frfr 4?1 *M§ €*H4 *<S4 2,^<LS- ^4314. 1^ 

4 444fl 1,2 ^ 3* ^2^3 aHfrAS+^ai q-4^4- 
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a^Mla^2Sa a lag: 2a 

fl-u -a ah on ^ S3o? i ^ai^ i. 4g , ^M^l o.i8g, Timtt^Ka^-g-^ ^^jiS** 7]&<ls. 
SfM 1^%^ <y.-o. s ^ 7 >^) ^ lOmg^l -fl-71 ^71^ S|-tf*-S- S3 41 fi^ltttflS *^*>^, J5LSr<*€ 
ofl^e oHl^l^lHofl *«H*h^ Jl^-l- *H7> 14***7} A J"7l -go^ ^o»^- 0.1/anSl B>o)3LS.«ej 

o^^H £X|e| ia~26a H *]M<i la« 2a^ 3S.*]3 JS. 

S3«fl-*1, PAG-lfe SBlsH^lii* S^*3flolS# 7>s1?1j1, PAG-2*r #7l (PAG3-28)* 4^4. &33 «1 

2 <4|oflA-l A>-g-^ ^1 ri* Jp-A-1 1-109632^1 -gAl^oflA-j A}~g-:Q ^*1&4-. 

W-l: Megafac F176(^!M* °J3 & s(-^A> ^*)(-g-i«-fr ^I^Sr^^l]) 
W-2: Megafac R08(4 6 1H^ °i3L & ^ fli^-fr 3m%^oMl) 

W-3: #2[-€^-<i KP-341(-tl-°flS: ■*} 

w _ 4: ^^-a]^1^I ^ sflTd ^Ej|s 

l: l,5-^o^}T3><:>lA>ol^s{4.3.0]-5-^ 1 fi(DBN), 
2: «li(l,2,2,6,6-«EH] 1 €--4-3i)Sf|ellD >Jw>54M5., 
3: Sel-n-^-«^ 

<£o]Q a. iSsflxliS ^§ ^.ofl-j. ^ S.3E.71* -*>-g-*><^ ^-^M 140T241-*] 903: 

?I2:SH ^7>]}7} °f O.StmQ S.^ h. £SjH^)ae ^^eVS4. ^o 1 ^ A J"7] sil^l^H ArF <aH^ 

*M*|(193i«>3. ^«>J1, 90^ 120TC-i^ <g^e)^ ^ £}■§-, 2.38%3l £|) S^MtttfS.* $ 

•^•sVjl, s. «1|7]^e ^sit)-. 
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zj-q-Sj ^]ae ^-f-i- 6<a*l^ «J» Si 7]^:(bare Si substrateH =^|7> 0.5f/m7> slS.-^. ^^^ji, ^^U 1 ! 9b #31 
o] s^-o,)^ uorsl 60S, SSS>^4. ^^1.4 €«"8: 0.35^ ^ ^tg^ ^n] = i: 3 )^ a]^ 

»}ia| iT^aj NSR- 1 505EXS. hL^-Q 903 ^"3 120°C°iH "S^-I- S 3«>^14. ^ %^"ir 

2.38%^ TMAPK-r-a-^- 3l£i^l3 0 tMr ^-g-^S. 603 n^~-^is}3L, ^« *S 303: ^--S ^l^Vjl 

C W1 «M "H*^ KLATencor *l¥<a KLA-2112=S-*1* *1~&-*H ^^^^ 

^^S}3., ojo^ ^i^ ^o]ej ##^#33 £| ^3. ^S}^. 

# " O "^JX S>jl, cfi^ ^ o<fo.S. #7] 7} ^r%s|fe ^-fl- " x "af-i s§7>s)-$t}. 

0.22ym ±10*2. "S^V rtUtt eKl*l*H ^-8- 35.7V 3* 

^71 *g7V S3=>fl aAl^ojT^-. 
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i^s-jfEi sq-a*i tt "t 1 5a*°i, ^-soiife ^ a.^^ hmm si^i *^|7> tna, * 

*r H «j-xl<Kl Sfl°H£ ^r^al* ^^lSJ^. tt*Wa, ArF le^AS € 

•frofe eKl^H SEfc <r $14- 

€■ t 1 ^ ic** S^il iSed^l^H S^S-fr, 170~220nm^1 €*r*l-S »W1 °fl ^ tftf «r 

^jAi^ib-ioh g «1:s<*n ib 

■*7l ^ fl^m*! S4<^ s^l^ *r*l i.4g 9 sei^-aa* H-^l-^e-lM 0.2g* *th«>jL, 

«q*o.i<ma| 'Has«"^£^W -a*Hl ib~i0b^ 3E.*l^|Ji issfM^s a^** *Has r $4. 

*]M*\]lb4\ u. M^^iE 2:^3 JP-A-1 1-10963231 ^^1^ ^f-g-€ <4*1 Rl* 4-g-*Hr 4* *H4«t 

3.^- ^71^ >g-ifj as »ii£4£4. 

°l%7fl ^44 «. -g-<^# 44 ^& S.5E.71-1- 4-8-*H 4€-y-<Hl SEJL^jI, 90^ ^tN 

130t;»l]^ 42^M ^^7> 0.4jmd^1 S^I^h. asell^^m €-§"§• ^4534. #71 31*1^^ ArF ^ 

A]t^ ^c.]x)(i93„niSl sKHH NA^.6^31, ISI4 ArF ^3*13- ^4^, 90s ^ofl 120'C=>11^ 

^^ell- «: 4*. 2.38%Sj EnS.2r n fl€'&S.%- ^-g-^AS. ff^S ■MI^SH elW^H 5.^-4^ 

^71^1- ^1, 0.15/m^I ol^el-°l<») ^slJi, ^%*\<*} -1.0- + 1.0-SlS. 'a^rSicr. Ji^el-^l-i: SEMA 
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9b 
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til jH oinb 


R1 


0,1 


2,0 



* Ja^^al DOF: ^°Jsj 

^jq-S-Jf-SJ JHUMI, £ S^l^S. ^Ixl^S ^^5]^: ^^^cf. ^xVS, ArF *(M 

«1 ArF flJjAlo) flo]*) Aj-g- S^l^ a. SflxliS 2^** a>^*V?fl *r Stl**. 
^Alojli r ,~ifi P g ala4k 

#7] ^H°1H H5«* ^1 1.4g, ^ Mt^^S SBjjfl^^a^. H3l*5S|*)H(PAG-l) 0.2g* 

^^]-jZ, »a< € #et« 2-^*6. "fl^ls. fMEJlclHo)] 44 -§-*fsM *S7> 14-f^%7> ^s-^- «>^4. 

<£o]Q -g-^-ft- O.lim^ T>*ms.*EiS lc~16cSl i^l^U S^^liE 2^** ^1^*}^^. 

Hlao|lc^| a^l^a. eflx|^e a^** JP-A-1 1-109632^ ^aHU^ ^>-§-« *r*ltl Rl-fr ^l"8-*fe * 
ai^jife- ^7]s\- ^ ^|i<hS44. 

5°] 5.^1^1 «- !S.*l^iB 2^«- -g-^-gr 4^ ^ -£i7l» AHKM £S*|-ja., 90i * 

ArF Sflol^ C193ranSl J*=SM|-*1 NA=0.6»1 a, ISI-M- ^#<?1 ArF lt*X|fl)a 90^ *<?H 

120T:°1M l^ejl- -Q- 4-§-. 2.38%s1 £HBeHM<y-S.* ^-§-^.£.5. €<#s r :n, ^^sl-^ 31*1^^ 

*r7l4 ^ "frJ^fb-g-S. ^ siase ^ «fl^"^-ir *g7}"S}^tih 3. 7} 14* ^5<>1| ^1*}^^. 

(ji>g e)-oifij tfi^ ^-§-S.) 

a.7]7f 0.25^ ell^liH ^JsKr^ tff as *fl-5H>- ^ safe «- 37](*AW-EH(duty 
ratio)= 1/2)1- sf|^ ^2)*}%^. 



[5 5] 
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*jnaeKl^ DOF: .n^44£l 4-g-sL 

&5$\ QtyS.'m 4^4^-4 ^I^I^e g^f^ s.^- "V^S]^- ^o\<£x%, ft*}*^, ArF 9*4 

44*1, 3.^4*1 ^1 4£-£7> 44^4:2, +=r€ 2fl4^S 3|)4 £S4Sf 4^4 <r Stlfe €4*14, 4 

*1 ArF ftflol^ M. 44^B i^** <S# =r Si 4. 

44<=411d~26d ^ almoflld g 2d 

47l ^ ^a^^ 4*1 1.2g, 0.18gSl ^4^4, 4 (CD ^ (CIDS. 0.3g, 1 

7l^S. 4)^1 ^)^%^^|(Megafac F176(4°H* <93 & 4434 ^#), ^f-fr 7114*^ 
4) 4 lOmgSl l,5-q444 0 14°l#S[4.3.0]~-5~:ki4€- 3.6^ 44^ 44 *<>1 *<&4a. -g-^ # 5Li^>A *g 

44 alt *£7> 14^4%7} El£s 44 -§-*B4$4. n ^<H^t 4-2]-g- o.ij*4 4*1 

33.443- 44*H 44^ lc~26c2) 3£Mb(1^^J£ a^** 4*444. 

PAG-lfe HB14443-4 S2|f^«]£t £L44^, PAG-2fe 47) 4 A 3 4 (PAG3-28)* 4444. 4 
3L<*W 444 ^4 Rl4 JP-A-9-265177^ H|4 44^ ^4*1] 4<t^°l&4. 

0l7r41) 

°14 S°) 4<H4 3.43*i 3E£sfl4^H 44 *4 444°} 4s)^ 444°fl ££43., 90* 4 

°vH1 140'C^l*! *M|7> 4 0.4/canSi 3L43J1 «*# ^44#4. ^4 4?1 BMiH 444 

ArF «*44 ElH^ (193iim)S. 1^4431, 90* 444 125tl<14 ISj^-i- 4 44, 2.38%^ 444 ^Sej-iStiw 
AS 444^, f>4<r3 4=§*H 3|4^H HS^t 444. 

¥4 444 n l^(SEM)4 444^ ^€^1 I'SiEi 314 l«5£f 4^444. 471 44 3 <ll i a 7>44e)« 4^ 
s.44 tflaj 4^4 4*H4 £#4 4*13 44^(3 a 7 r 443 ^S-ofl tfl4 *15F.3 44444. &o} 

4*-4 4*44 3 44344. 

n sg7>^4« S6^1 S^14^4. 
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£.6$) ttS-W #-a*}ft°], Hl^oflsl A ^#£- 7>^>el Si5L<H] sftoH s*|7> ##4. ttfl^i €4^1 MJ--8- 

i43 ja sll^^E ■S^^el^r *r^°l&4. '^*>4 i a, ArF "^H 3M*i €44*i-§- 4-&-*l-fe 3=^ 

-g- €4^-^-8- S.^1^U iSE^liH 2:-^*^, 170~220nn>2| €^1^ 3W§«^ 4 ; £-*!4?fl 

32g^1 t-Jf^ 4^1S.443Hj= ofl^Efls^. Eiiig)-f}c.i£^^o)l -g-si)4:2., -g-'Sj-a- ^.i 7]fl-*HH 0°C4*1 

2J-43S4. <^7H, 1.2^^ <r<9:3*4S.#& ^7>*>31, J^^S}- ^1 40g# 4 3*HH 3*44$4. 3*} ^7>^-8-°l 

^.ofl, bv-s-^^- *3£4*| 7><aAi?iji, 3*l?t*«t :sn&4$4. ^-7] <tv-§-°jj# 

<S4^ 17g£) 37% llf^ ^-g-4» i 3 g ^ €\4l# 6,nC# #^-©1^, ja«r* *84 4&, 7g £| ^tftf** 

10~20°C^I »J-I-^£S ^H^^i $7f4£4. ^7Kl-§-°l *3« rxtfls. -fWhd 

4 sH-q-fr 8*1 S446S4. th8- d l <^444h# -g-^-fr -3-71 «H-<aH 344^ €44-a, 

<£!44 ^ S3 3L3Lv\SJLq*\a. $:>4«H 20g3l ^^f(iS^) * 31^4^4. 

^f^iS, 8g^ 2-4Hl-«^i^ #S.El-o|= ^ 6gfi1 ^-71 nfll^-i- THF°H -g-«l}4:a, <S<H*L -g-^€~ 

7)fl-4<HH O-C^l *8445J4. 5g^ ^44^ «7}S]-aL, 34 % 7>7> €*44 

7><aA]?l 4-£ ioa]4 *4 ^#4314. #4^, 4-^* ^443i <H|l 4*M<>1 sy^s ^i*4 -f-^, *7i#^- 
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3BHK1-6): 

uj-H^-^^i^ »3.el-ojj= cflA|oll iE«^s.»!€^i^ »fiSHE.» 4-§-4fe *H44^fe 4714 ^ «^ 

a 44-§-(i-6M: SM^S***. 

ofl^^l #e)^-S- 4-8-4<*l *4-£| <H|^L ^HI^HI^l^ jae[^ ?Hf\S "r^^r <r-& 

^f*s €€4^ ^MSiM^l "384. ^Mls^-I:^ H ? D V I«^ #jsLeMH.-I- THF4 **B 

4s, -§-^* =8:fc7HHM or:4*1 ^44^4. <^H, 4^ ^*>*M 3 4*1-3.. 4-8- 34 ^ 

7} SB-o] ^, «Jr^-^^r 4^4*1 71-1ST-J!, 10Al ?V ^Jh i2^S>^q-. «>-g-*>l #4^, ^44^, <^1€ 4 

^#4^, 434 € S3 as^l-s^^s ^-71^* 3^*H 4*1 44^(2-3)* ^84. 

44l:<3-2): 

= # THF^l -g-Sfls^t}. ^o]^ -§-^4 ^ 7l*«HI4 0t4*l <*|7H 34-^ sle^-fr 344"! 

3445*4. JMI. 44 OJ 14 4*4*1 7>ls)-ai, io-M^ ^4534. 44°1 ^ °n, ^.--§- oJ i 

% ■f'^Jt, oMI^Hh/B-s. 4#4 434 € 3S4S^J|3|S. 4?1*4 ^ls}^ ^ S|-^ : i-(3-2)-Sr 4 
4.4. 

44#<4~1): 

4 1.2444 4=4^43.^ #s_5H^ 43^4 6 MS^^i 4*1143-, $7) <go^ -g-^-i- ^± 71-fHM 
0"C4*I ^44534. -^H, 244^1 ^el^ 3|«>*><H ^7}S\JL, thf-^* 4*4*1 4 

^*V3., 8U± :&«H>}44. a4°l ^§-44, 44 6 -*!4 ^443 -^m «MN4H/#a 4*4 44, -fr7l#* -Se14 
=g 3S"}£J!l^S ^*H4°} ^ 44#(4-l)4 4534. 

SHM-C4-3): 
44. 

W§-(5-2): 

Journal nf Phnt.oooivmer Scir.nc.e. and Technologies . Vol. 11, No. 3, pp. 505-506 (1998)^1 7]jq^oj 
44K5-2)!- 4^3444. 

^AHHe-26e g ma^lle~3e 

471 ^ ^Ai^i^A-i S7^i s>m 4*1 i.2 g , *^^it o.isg, -a^-tt-*^ o.isg, i^%c^.^i a. 

^^^olEofl zj-z]- -g-«fl*H ^£-7> 14^^%7V S)-^4. =L <g<>l?l O.ltaG^ p>o13LS.«B)S. <^^} 

i e -26e^ £J!.?l!*liB at^* -g-^-fr ^1^554. 

S.7<>1!^|, ^-tH^^l^ M^sfl^-aS-w Hel-i-5flo]S* 44^4. S2^1 al^efl le^l 4-§-€ =r-4 Rl^r 4-7] E-A]^^ 
2.= a]S<^)2e « 3e°1] 4-8-4 ^r^l R2fe JP-A-11- 109632-2} €4^1^ 4-g-4 ^4314- 

4-S-€ 'AM a3<>fl4 ^4 *&4. 

a>^.^ o>oi^ s*i £^14 ^4 ^:SJ:4. 

^^1 R-l 
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3, 444:a. #44.3- 4444 eW^B 44 H3-444 444- 

(€4 444 *r) 

51|4^e 64*1^1 « Si 44<i Jf»fl7> 0.5jm7l- 4^4 4^-l-<34 f!: l-aWS-^MM 120*C^ 

60^ ^4 ^£^4 44, 4 *** 4^ i^3*f NSR-1505EXS 0.35/*n4 * sfl^i(* 

= 1:3)4 ^114iat #*H J~*$ 44, 90& ^4 120t<>114 443» *8444. 444, 4 4#4 2.38%3l TMAH 
(^a>^. EflJEEHl^S.^ ^-g-^)AS. 60=& ^4 sfl^-^^Jl, 303. #4 <£44 *S. *il^4Jl 44, 

4. °14t11 4<^ 444 44*11 41^-^-1 KLA Tencor 34 a^o? KLA-211244* 4444 444^4 «r« # 
^431, 444 ^14 dM4 4*444=34 43-44444. 

(44 44(^4)4 4 A J) 

0.22jm4 4444: 4fe s)14^H 444 ^-f ^1 -44 44s.# sg7>-§-AS 44444. 41-4 44 7> 4444 44 44 
» " O "43. 4s, 0144 ^-Sr 4-2.3. ?t47> 444fe 44» " x "4^ ^7>444. 

(44 4*icfl ^^Hrl-^ 4-8- JE) 

0.18/m4 44«h§- 4^ 44 4 ^4 ^4(4^ 44*)- :a444 44(44 44H4, i3 4 G ]^ -£-4^ 44» 44 
.2.4 0.22/ra ±io%s 4*3444. 447> ^44 44<r4- 444 4^4fe 4^ 4-8-5=7} 4=44 4^ 3? -St 44 
444. 

44 sg7>44xr £7^ £4sH 44- 
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«R? el^^sH 3 ?H4. 

^- ^^3] %*}<l] -a i^-g- 3Lx]b]« SESSO^l^S i^-g-*, 3**1 170~220nfflS] ^H>^^^ ^ tflSfl a>^-3) 

5]-^ ^-g- *H>:g!^ ^ HMH ^dtS|jt, eK!3j*H *-g-JE7> ?1]^€4. 

GOg^l t-°P8ia€, 39.8gS] = 81g3 oHl^-ii Jf^# ^ 170a€^ rq#SS^^ &fs}jl, o^H 66.8g 

3 °}o)^ 3i(ice bath)<HM ^5>g>o^ ^7>5>^4. ^7} ^-g-^-i- 2a]#^o> 

ntfls jaHi# 3*Ka 4*1, s^«Mi ^^r^l^ jE'jv-fi- ^ 4-§-, «!-§--§- *3*H*4. 

^-8-°] 4°1^ ^^|7|^A| 50me^ ^IHf ^-g-^] H4«r 4-S-, ^#s]-<S4. ■a 

84. 

<>ism *w -a^ism *&4# ti^i3i5i-#TAs-^-€'a3E^ o iHs "gja** *S4°i ^-3 si-^saa-3j* 
4. 

90gSl n-^l^i^^tflS-, 39.5g^ .flL2.«i* 81g4 o>^sXj. j=l^ ^ i 8 0ni«^ t]fs.s.o|fi- ^4:a, c^H 
66.8g£? ^ztAl?l^Ai 2Al^oj| $7}^Si4. "J-g-^* nt«S 2a1?> 

Aj-71 w>-g-i; 50in^ f'fl-^r* 2^°fM ^4^1 ^1^1 A J'7l ifir-g-^^ ^§>H><i ^7>^r tf^ ^##^4- 

-fr7l*4 ^^r-a: M-£* f*^ ^-S- ^^sj-ji, *a cfAl 45gfi1 ^(n-^-^^A)^^)^ 
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4. 

4*3 4AH3a(^-44 A M[Ia-9]a] TO): 

last $4<*i 4-*3 -*MHia°iM 444 c](t"Ol- , asil ) i)-a.i > -^^3ji]oiH-l- «t J f5.s«^!^Si- : il'')s4Sf3l- * 

•&A]sgcLSL*| ^3 44#[Ia-93 * 4443S4- 
TO ^AHl4 a (^-^^^[i a _5]5l TO): 

9i g ^l sflEq-^H-it* 40g4 «|;*H 44*1 ^44^ <$7] 4-g- 0 -3-£ 2*|#*tt SCOM 3L1&4534. *A 

$ 44^1 l^Sl7l a]^ Hl-g-^l- <g-g-J&3i H3444 44*M 38g^j jS^^A.^ t^o>4B||tf,lE.s. ^ 

45S4. 

4*>fl *H 4<H4 50g^l -S-^.S.^'Sl^ clo}AflBl)6lM, 30g^1 •^m^l , dollBllS, 70g^ <>}4Sil *r*r% ^ 725M4 *gA> 

^^fil oHjeX].^ ^.^31, <^7lo|] 8g^ ^6f|Ai i-gZH?]TgA] lAl^lo]] ^A^ «| S^Oc] ^ 7>*1- 

544. 1a1#^M1, 31g3l Ji^sl-M-H#fl 4fe- 150oii^ <^-§-<s»-£ ^7^4 4-<4 «H 4443 42g4 

4^3 ^AH5a(444^Ula-3]£] 44): 

50 g ^ c]5||^^^a}o|s.^. 800m«4 ^lAl^^ofl -g-sfls)-Jl, o}7H 200gS) <&St™]w& ^7\*}JL q-A^ 24*}Z± ^4 
80r;^Ai M^Ht *34534. 44o] 44€ 44 ift-S-^* 22^ 44*1 444. ^7H1, 400mfiSl t»t%4 <§4 

* %7M3L, 10^ ^-4 70°C*114 7l-^S>^^. ^^7}xl ^44:2, ofl^ i»H]El)ol S S. 43*M ^4444. ^ 

4*1-7] ^«fiAi, 200g^ AiLSLS?- •a-JE.-fe-*! 4*11 3 <>1 Xife 400mf,Sl ^7}^}%^. mtt, 1-3]- 

oflU oM^|o]s £ x>^ltflS ^Ifi- 4^-, #3i«M 72gS| AiL^ ■41X44 44.4. 

ol^Tll ^ *9<>|^l 50g3 300inJ>4 Dfl^r-g-^ -g-sB4.H, <^7H 31g3 44-^4 ^7>^- 4*, 4-M 4 

S«J:#Sa4. 47l SH-^* <*144:a, m#14tfl4«4-£J£-4445£^lB4 4^44 *f 4^ 40g^ -=-*|44 
-§-[IIa-3]-ir 34444- 

443 €^11 6a(444-*;Ml[na-2]3l 

^-AJ -^Aloil 53*11^^ "ftAlliii ti)A}o|| A>-a.s>o^ tfl-g-sl-fe JeL^s}- ^S-^-t- ^ 4^", "^ A H1 5a4 

jg-oj^j. ^v^jos. Eej-jJ^j^m^tilole^ ^-^^#[Ha-2]» ^^4. 

TO ^ AH 7a(^>^^[Ha~8]^ TO): 

TO ^AH]5a<Hl^Sl ^]Al^^l cflA]^] ^-^^1^1^ A>-§-«><^ tfl-S-sHr ^s.^- -&a^ 4^. t to -^H 5a4 

•f- < a«: ^^-S ^4-S-^--2.^-¥-€^^il4H4 ^-45l-^[IIa-8]# ^4. 

^-^ ^a]^1 8a(^A>^A34[ii a -i4)fi] TO): 

SOgfi} c}^l^^^-Al-clc ^ 45g oj a.S-a^efl^l, lOOin^ ^^^/^^l^l^ -g-^ClO/D-S: «7>*1-S4. 1« 
^34 ^, 4A13- 5or^Ai 7>^sl-^4. «>-S-o| ^ tii^-^j^ wo^^ ^-g-^-g: 

^^•'ffl^.S. ^1^43. °!4*H, <^7H 200g^ ^.^.^51- <£SL^-%: 400infifil ^fl-^^ -g-^A|^A^ nj-^ ^-g-«a]-i- ^7>«| 

^4. 44s ^^4^, "S^^ #a ^1^4 4*, i^^si- -as.** ^^4. 

o}^.7\] -5}<$ SOg^l ^ 300mfi^ Bllijl-g-oll ^-SHg>3., c^7loll 31g4 44 ^7>«r ^1, 4A13; ^ 

4 s4-sfSi4. 4-71 ^-§-^# <H44^i, ^e|-# ^^cH^i-^.^s.-^^.-'iSi-ll^lS.s ^s><^ 43g^ ^-^44^- 

[Hc- 14] ^444^4- 
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$7] -a^H^H flMS«. 1.2g^ <=M, -*7| *B"8€ S8<>1! JEAHfl 0.24g£? 

7]^o.S. #)4J 3£%^(MegafacF1760=M^-e °J3 & ^3 -4 
?fl^«^^]> « 16mg^ l,5-qW a ]4°lf£[4.3.0]-5-i4l S8<>f| I^]t tflS S^*>j1, £5*^! 
1 ofltfls 2^-2]- ^-3fls>^ jrig^. 12^%7} sqjE.^ sT-^cj-. -g-^l-i- 0.1^ 

EiS. <^3}-§H aja^ lf~26f^ S£Sl]xliH 3^^%-%: 

UCOIH ¥*«7> *f O.Bffin 1 ?! i^BlM. =fi** ^ a^^c)-. tgA^ aj- 7 i Bfl^is ArF ^ 

X\u] ^01^(193^)3. ^^}3L, 90S, *<?H1 125TC<*H & 4-g-, 2.38%^ ^aJ-s} 3] ■&-=.!?• *HJ-«*|.2. 

S. ^sl-ai, ^<^s. eil^l^H s|| € HS^-i- <g&4- 

Aj-7] S^EjU. XSeflxl^E -§-^(£S.-g-°-!i)-i- 1^<S *«& 4"C«H t^^-Jl, cja^ aH**V 

0.18^ p}a 3 sflig^ ^AJSH^I SJ-fc V_^Kmj/cm 2 )-ir #£-3- ^^«>-2, aJa]^ if<>] ^ Jt^-g- IS. # 

i/io] ^^^a^ o.i8^ ^3 s^-a- ^^^7) ^ i--^-^ *m %n n^n(fM)-dr ^}^^. 
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*|*qu. iSsflxl^e c>^e^ ^ol^i^.. tS}x}T2, olS* ArF <^MH aiM*! i^g^, 31 7}^ -id* ^V* 

* €^-9 ^t* a^#*, jl^JEoH * A H, * OJ }s| ^a] ^ <£ 

^-^l 7fl-*»€, 170~220iim^ fl^Ml-a 5^*4^*1 tB^fl ^t^Slt)-. 

^Alojli g ~26g g tilia^l lg^ 2g 

$7) W -i^H^^i JL9<1 S 1.4g^l ^*|. 0.18g^ ^"t^N, 11.4g*l *°KS.9<i Tfj 

'Sft^^lK^^* 3L$# 7l#JL3. 1**%^ '$.2.3. ^7>%), $ lOmgS] *7l <§7]-$ Sl-l-lr* H9<=>fl 

t(|S.^*|-j:i, 0.1/a^l s}»|3S1^£ o^sH lg~26g ^ «la«<lg ^ 2g3] 3L*)3-S. SS^I^il 

*<3j* 

PAG-lfe S-el^m^S*- S^^-n, PAG-2fe- #7l <g-^* (PAG3-28)* h) 

H6j|afl Rl* JP-A-1 1-109632^1 ^ AH 1^*1 A >*€ ^o^t)-. 

4*« * D Hfe^*^ 

Si: <H1! @HMje 

S2: 3-<*11^1HS21^.^6]e 

S3: r-^s^-e 

S4: 2S|a 7}-.H.telHH 

S5: 

*>*€ ^i^t^ife 23«flAi ^ ^<a*>4. 

aV*€ *7l &3°H JZ*W ^ #<as>tq-. 

■go^ ijq^l B I£J)l7]Ae gj.^* ^ JEi7l» <4**M ^M^H Si*>JL, 90,* *<?H 

140"C<H1 *\ &2zn<$ f-^7> 0.5^<2 IE^^]iS $** ^*}£4. 3 -S3 #7l i^l^H ArF ^ 

A]^ *M*Kl93m)3. ^*S>i, 90a& 120t:^^ « 4*. 2.38%3? ^fl. ^*°J! °- 

S. «-tf°}5l, ff^S. *0^SH sfl^l^H 3S)^ ES^* £84. 
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q-q-Sl eH^^m ^s.^. «1 Si 71^1 *M|7> 0.5jm7|- 5~3L#5L, &^%-<Q*§ 5t #3Hjsa 0 Vo])a] uot^ 

60s *<?i ^«>^4. J^ajjl q-^i, 4 i-l? Stifle NSR-1505EXS 0.35^3 41 3^(4 

= 1:3)6) Al^P^a* *«H ic%^t 4-§-, 90S 120°C^Ai <S^e}# «8^Sa^-. 4 2.38%5) TMAH 

(*H*3- ^H^l^oj- £ ^ ^-g-<*!)).o 3. 60S s||l-'S4>S|-3Z. 30s *S. ^tsfca 4-*i, ^-^SsV^ 

A. ^ 44* KLA Tencor 3}a1- *i|^-<?I KLA-21124*1# 4-&-*M ig^ll^ ^ #^4^, 

<£°14 ^1^ cflo]B) ^ S a>^^c)-. 

(7V44&1 2£) 

^l^l^CSEM)^: 4-§~4^ Ji^ Sflfisl 7>=t4el ££i tfls}^ 7>44&l SJE-I- Spj 4$$t4. #7) 4 < 3 3 fl 1 € 

ZL &Oj 4^ 4*^ ^ 44344. 

0.22^ e)-<?I^-§. li-fe 44 « ^4 ^sica^^^)^ ^44 3M</84 ^H^H, s^lH^l <lv]^ >§^» «!-§-.£. 
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